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membrane-enriched microsomes, 918 
rubisco activase, purification and species 
distribution, 930 
seedling, salinity stress, tissue-specific pro- 
teins, 324 


Bean 
callus tissues, enhanced cytokinin oxidase 
activity, copper-imidazole complexes, 


environmental effects, photosynthesis, ni- 
trogen-use efficiency and metabolite 
pools, 796 

hypocotyls, effect of fungal components, 
membrane transport, 428 

nodule-specific uricase, 1143 

seed, circannual rhythms and circaseptan, 
imbibition, 707 


Beet 
6-D-glucan synthase, 565 
starch hydrolyzing enzymes, 


regulation of sucrose uptake, 1088 
storage tissue, proton transport, plasma 
membrane, 613 
vacuole preparations, 
1281 
Benzoyl-L-tyrosine p-nitroanilide hydrolases, 
purification and characterization, eti- 
olated corn leaves, 770 
Betaine, concentrations in vacuoles, salt- 
grown Atriplex gmelini leaves, 173 
Beta vulgaris (see Beet) 
Biliverdin, phytochrome chromophore bio- 
synthesis, oat, 304 


Bradyrhizobium japonicum, inoculation, 
soybean isolines, 1291 


(see Canola, Rapeseed) 
one d cell protoplasts, carbon dioxide fix- 


ation, 7 
mesocarp cells, transmembrane potential, 
osmotic dependence, 895 
Bromegrass, protein synthesis, induction of 
frost tolerance, abscisic acid or low 
temperature, 1331 
Bromelain, oligomerization of phosphoenol- 
pyruvate carboxylase, inactivation, 
Crassula argentea, 979 
Bromus inermis (see Bromegrass) 
Browning, lipoxygenase, hypersensitive resis- 
tance, potato tuber, 891 
Bryonia dioica, lignification, inhibition of 
plant growth, | 
Bryophyllum tubiflorum, fructose 2,6-bis- 
phosphate, carbohydrate partitioning, 
182 
Bud, tobacco, commenneneel, peroxidase is- 
oenzymes, 9' 
Bundle sheath ae 
energy storage processes, corn, 1437 $ 
sucrose phosphate synthase activity, light 
modulation, C, plants, 1096 
Buthionine sulfoximine, effects on Cd-bind- 
ing peptide levels, tobacco cells, Cd/ 
Zn/Cu treatment, 574 
Butyric acid, effect of H* excretion, surface 
pH, corn root cells, 1367 
BW755C, lipoxygenase, hypersensitive resis- 
tance, potato tuber, 891 


Cc 
Cadmium, effects of buthionine sulfoximine, 
Cd-binding peptide levels, 574 
Calcium 
boron stem infusions, increased yield, 969 
calmodulin mRNA in barley, 937 
effect of high temperature on uptake, pear 
fruit cells, 153 
elicitation of rishitin and lubimin, accu- 
mulation, potato tuber tissue, 520 
17,24 kD depleted photosystem II, wheat 
versus spinach, 587 
polyamine uptake, carrot cell cultures, 374 
stimulated neutral lipase activity, castor 
bean lipid bodies, 272 
uptake in leaf tissues, malate synthesis, 
Albizia julibrisin and Gleditsia tria- 
canthos, 944 
Callose, 8-D-glucan synthase, sugar beet, 565 
Callus 
autotrophic tobacco, carbon dioxide and 
oxygen, photosynthesis and growth, 
1055 
bean, enhanced cytokinin oxidase activity, 
copper-imidazole activity, 726 
canola, sodium sulfate tolerance, charac- 
terization, 106 
rice, increased lysine and seed storage pro- 
tein, 509 


peroxidase isoen- 


white cle biosynthesis, p- 

chloromercuribenzoic acid, 3 

gravitropic sensitivity and, correlation, pri- 

_ _mary roots of maize, 1337 

inhibitors of auxin transport and, gravisen- 
— current, maize roots, 

47 


mRNA in barley, 937 
Camphor, metabolism of monoterpenes, 


maturing seed, acyl coenzyme A prefer- 
ence, diacylglycerol acyltransferase, 
762 


sodium sulfate-tolerant callus, characteri- 
zation, 106 
Carbohydrates, fructose 2,6-bisphosphate 
metabolism relationship, darkened barley 
primary leaves, 766 
partitioning, CAM plants, 182 
plant metabolism, 201 
Carbon 
6-carotene synthesis, spinach chloroplasts, 
1233 
developmental ergot of CAM, Peper- 
omia scandens, 7 
flow, metabolic Peperomia 
camptotricha, 600 
inorganic, light requirement for uptake, 


cyanobacteria, 210 
photorespiratory flow, glycolate 
pathway, guayule, 144 
sorghum-Striga association, 
gas exchange characteristics, 814 
Carbon dioxide 


anapleurotic fixation, phosphoenolpyru- 
vate carboxylase, C; plants, 58 

assimilation, effect of abscisic acid, photo- 
synthetic capacity, 696 

exchange rates, kernel growth characteris- 
tics, maize, 255 

fixation 

alfalfa root nodule, 501 


- 
xxxi 
cotyledons, xylosyltransferases, Golgi 
modification, 1301 
4 
- - - 
Boron, soybean stem infusions, increased a 
yield, 969 mone 
sage, 643 
Canola 
B 
Barley 
+ 
% 


guard cell protoplasts, broad bean, 7 
insensitive photosynthesis, effect of tem- 
perature, field grown plants, 658 
low concentration, lack of adaptation, Sy- 

nechococcus mutant, 711 
oxygen and, photosynthesis and 
autotrophic tobacco callus, 1055 
photosynthesis, effect of ear removal, 
maize hybrids and inbred lines, 261 
postillumination exchange, photorespira- 
tion, tobacco and maize leaves, 862 
respiration and CAM-cycling, relationship, 
Peperomia camptotricha, 640 
Carbonic anhydrase, presence, carbon diox- 
ide-grown and air-grown Chlamydo- 
monas reinhardtii, 757 


synthesis, spinach chloroplasts, 


associated thylakoid protein, isolation and 
characterizati 


ion, Anacystis nidulans, 
633 


xanthophyll cycle, photoinhibition, Popu- 
lus balsamifera/Hedera helix/Mon- 
stera deliciosa, 218 
Carrot . . 
abscisic acid-insensitive cell lines, 1001 
cell cultures, polyamine uptake, 374 
cell walls, extensin-like hydroxyproline- 
rich glycoprotein, 820 
cytochrome oxidase subunit II gene, in- 
tron, 1074 
effects of indole-3-acetic acid, cell surface 
proteins, 443 
purification of trypsin inhibitor, embry- 
ogenic cell secretion, 197 
Castor bean 
cotyledons, effect of vanadate, proton-su- 
crose cotransport, 605 
endosperm, phosphatidylcholine synthesis, 
78 
lipid bodies, calcium-stimulated neutral li- 
pase activity, 272 
Catalase 
characterization, tobacco leaves, 450 
degradation, peroxisome transition, sun- 
flower cotyledons, 225 
C, cycle, photosynthetic intermediates, low- 
high light, maize leaves, 549 
Tubisco activase, purification and species 
distribution, 930 
sucrose uptake, interaction, cell turgor and 
hormones, 1033 
Cell culture, protoplasts, genetic transforma- 
tion, soybean, 856 
Cell cycle, polyamine biosynthesis, dicycloh- 
exylamine effect, Jerusalem artichoke, 
148 
Cell membrane, microsomal, freeze-thaw 
cycle effect, wheat, 131 
Cellulase, transglutaminase activity, plant tis- 
sue, pea, 972 
Cellulose, herbicide receptor protein, 2,6-di- 
chlorobenzonitrile, cotton fibers, 415 
Cellulysin, ethylene inducing proteins, puri- 
fication and characterization, 732 
Cell wall 
carrot, extensin-like hydroxyproline-rich 
glycoprotein, 820 
corn, autolytic degradation, polysaccharide 
hydrolases, 1044 
Costa Rican wild lima beans, linamarin 6- 
glucosidase, 1296 
induction of defense mechanisms, parsley 
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cells, 1286 

pea stem cells, fucosylation, xyloglucan, 
753 

protein sequences, extensins, | 

relation between expansion and cellular 
turgor, growing grape leaves, 1166 

relaxation, expansive growth, driving 
forces, 561 

Cereals (see specific type) 

Chara australis, aminopeptidases, vacuolar/ 
extravacuolar distribution, enzyme 
purification, 720 

Chara corallina, gating mechanism, potas- 
sium channels, 433 

Chenopodium album 

atrazine resistance, 1442 
nitrogen use efficiency, 954, 959 
Chilling 
gibberellin metabolism, somatic embryos, 
grape, 381 
sensitivity, cucumber cotyledon proto- 
plasts, seedlings, 677 
thylakoid polar lipids, Nerium oleander, 88 
Chlamydomonas reinhardtii 
carbon dioxide-grown and air-grown, pres- 
ence of carbonic anhydrase, 757 
wage inactivation, regulation, nitrate 
reductase enzyme levels, 665 

Chlorella vulgaris, light-induced respiratory 
transient, photosystem I, 879 

Chloride, concentrations in vacuoles, salt- 
grown Atriplex gmelini leaves, 173 

p-Chloromercuribenzoic acid, medicarpin 
biosynthesis induction, reversal by di- 
thiothreitol, Ladino clover callus, 3 

Chlorophyll 

biosynthesis and nodulation, gabaculine 
inhibition, lima bean, 1309 

image analysis of fluorescence transients, 
photosynthetic system, attached sun- 
flower leaves, 748 

phytohormone levels, soybean seedlings, 
growth retardants, 1018 

Chlorophyll a, xanthophyll cycle, photoinhi- 
bition, Populus balsamifera/Hedera 
helix/Monstera deliciosa, 218 

Chloroplasts 

corn seedlings, uracil-DNA glycosylase ac- 
tivity, 1102 
development, activation of acifluorfen- 
methyl, cucumber, 1114 
Euglena gracilis, photosynthesis, coba- 
lamin supply, 609 
higher plants, biosynthesis, sulfoquinovo- 
syldiacylglycerol, 682 
leaf magnesium in sunflower, photosyn- 
ag response, low water potential, 
1 
lipid unsaturation, physiological role, Ar- 
abidopsis thaliana, 353 
pea 
ribosome binding, thylakoid mem- 
branes, 31 
transport of 2-oxoglutarate, ammonia 
assimilation in light, 624 
Pelargonium chimera guard cells, immu- 
nological detection, ribulose-1,5-bis- 
phosphate carboxylase, 188 
photosystem stoichiometry, light distribu- 
tion, giant kelp, 1325 
protein trafficking, plant cells, 965 
solid support, photosynthesis, spinach, 
1249 
spinach 
B-carotene synthesis, 1233 
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inhibited photosynthetic activities, phos- 
phonates, 649 
transport of 2-oxoglutarate, ammonia 
assimilation in light, 624 
thylakoids, function and glycerolipid com- 
position, genetic male-sterile soy- 
beans, 1357 
tobacco, deficient nitrate reductase activ- 
ity, photosynthesis, 67 
Chlorsulfuron, amino acid metabolism, 
Lemna minor, 775 
Cholodny-Went theory, locations of auxin- 
sensitive tissues, inverse tropic re- 
sponses, model, 568 
Chromatography 
gas (see Gas chromatography) 
serial affinity, 6-aminolevulinic acid for- 
mation, algal extracts, 244 
Chromophores 
light-induced respiratory transient, photo- 
system I, Chlorella vulgaris, 879 
phytochrome biosynthesis, oat, 304 
Cinnamy] alcohol dehydrogenase, specific in- 
hibition of lignification, Bryonia 
dioica, 10 
Circaseptan, circannual rhythmicity, imbibi- 
tion, dry stored bean seeds, 707 
Citrate 
inhibition, elicitor-induced phytoalexin 
formation, cotton and soybean, 1276 
transport properties, tomato fruit tono- 
plast, 997 
Citrus, spermidine accumulation, low tem- 
perature acclimation, 692 
Cobalamin, supply, photosynthesis, Euglena 
gracilis, 
Cochliobolus heterostrophus, T-toxin of, pro- 
tection of corn protoplasts, iron, 1257 
Coleoptiles 
early and late heat shock proteins, wheats 
and other cereal species, 1378 
rice, fatty acids, air and anoxia, 555 
Colletotrichum lindemuthianum, effect of 
fungal components, membrane trans- 
port, bean hypocotyl, 428 
6-Conglycinin, developmental regulation, 
soybean axes and cotyledons, 35 
Copper, Cd-binding peptide levels, effects on 
buthionine sulfoximine, 574 
Copper-imidazole complexes, enhanced cy- 
tokinin oxidase activity, callus tissues, 
bean, 726 
Corn 
alfalfa association, water transfer, drought 
survival, 582 
autolytic degradation of cell walls, identi- 
fication, polysaccharide hydrolases, 
1044 
determination of betaines, fast atom bom- 
bardment mass spectrometry, 781 
endosperm development 
ketose reductase activity, 830 
sugar transport, 467 
energy storage processes, bundle sheath 
cells, 1437 
gibberellin-like bioregulator, physiological 
studies, 1068 
heat shock proteins, intracellular localiza- 
tion, 1197 
kernel growth characteristics, photosyn- 
thesis, 255 
leaf 
acetaldehyde and ethanol biosynthesis, 
1204 


influence of light, ferredoxin-dependent 
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glutamate synthase, 578 
low-high light, photosynthetic interme- 
diates, 549 
photorespiration, postillumination car- 
bon dioxide exchange, 862 
purification, benzoyl-L-tyrosine p-ni- 
troanilide hydrolases, 770 
regulation, phosphoenolpyruvate car- 
boxylase activity, 82 ; 
low molecular weight heat shock proteins, 
synthesis of, 1007 
maturing seed, acyl coenzyme A prefer- 
ence, diacylglycerol acyltransferase, 
762 
mitochondria, dissipation of membrane 
potential, toxin, 670 
photosynthesis, effect of ear removal, 261 
potentiometric cyanine dyes, probes for 
mitochondria, 385 
protoplasts, protection from T-toxin, iron, 
1257 


root 
correlation, calmodulin and gravitropic 
sensitivity, 1337 
effect of H* excretion, surface pH, 1367 
electric current associated with gravity 
sensing, 841 
fluxes of H* and potassium, 1177 
gravisensing-dependent current, auxin 
transport inhibitors, 847 
growth, indol-3yl-acetic acid, 1265 
nitrate-inducible proteins, RNA trans- 
lation, 52 
phosphorus transport, nitrogen enhance- 
ment, 1314, 1319 
potassium influx, 1416 
sucrose gradients, proton transport, 
1431 
water transport, 1220 
rubisco activase, purification and species 
distribution, 930 
seedling 
chloroplasts of, uracil-DNA glycosylase 
activity, 1102 
kinetics, phytochrome controlled meso- 
cotyl growth, 390 
zein mRNAs, characterization of polypep- 
tides, 291 
Cotton 
elicitor-induced phytoalexin formation, in- 
hibition by citrate, 1276 
herbicide receptor protein, 2,6-dichloro- 
4 benzonitrile, 415 
leaf, responses to water deficit, 251 
osmotic adjustment, water stress, leaves 
and roots, 1154 
Cottonseed, malate synthase 
biogenesis, maturing and germinated 
seeds, 1350 
purification, immunochemical characteri- 
zation, 1343 


acetaldehyde and ethanol biosynthesis, 
1204 


alcohol dehydrogenase, pyruvate decar- 

boxylase activity, 1210 

root, alcohol dehydrogenase, pyruvate de- 
carboxylase activity, 1210 

Cotyledons 

bean, xylosyltransferases, Golgi modifica- 
tion, 1301 

castor bean, effect of vanadate, proton- 
sucrose cotransport, 605 

cucumber, tissue preparation methods, 
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nicotinamide coenzymes, 987 
soybean, developmental regulation, 8-con- 
glycinin, 35 
sunflower, catalase degradation, peroxi- 
some transition, 225 
violet, mRNA changes, ethylene inhibi- 
tion, 545 
C; plants (see also specific type) 
anapleurotic CO, fixation, phosphoenol- 
pyruvate carboxylase, 58 
C, plants and, nitrogen use efficiency, 959 
C, plants (see also specific type) 
phosphoenolpyruvate carboxylase activity, 
regulation, maize leaves, 82 
sucrose phosphate synthase activity, light 
modulation, 1096 
Crabgrass, rubisco activase, purification and 
species distribution, 930 
Crassula argentea 
dimer-tetramer interconversion, phos- 
- phoenolpyruvate carboxylase, 1080 
inactivation by proteinases, phophoenol- 
pyruvate carboxylase, oligomeriza- 
tion, 979 
Crassulacean acid metabolism plants 
CAM-cycling and respiration, relationship, 
Peperomia camptotricha, 640 
carbon flow and metabolic specialization, 
tissue layers, Peperomia camptotricha, 
600 


developmental control, Peperomia scan- 
dens, 743 
fructose 2,6-bisphosphate, carbohydrate 
partitioning, 182 
Creatine kinase, transglutaminase activity, 
plant tissue, pea, 972 
Crown gall tissue, Datura innoxia, cytokinin 
biosynthesis, 1158 
Cryptomonas (see Algae) 
Cucumber 
chloroplast development, activation, aci- 
fluorfen-methyl, 1114 
comparison of tisse preparation methods, 
nicotinamide coenzymes, 987 
cotyledon protoplasts and seedlings, chill- 
ing sensitivity, 677 
Cucumis sativus (see Cucumber) 

Cultivars, soybean-Rhizobium symbiosis, 
regulation of nodulation, 1391 
Cuphea carthagenesis, maturing seed, acyl 

coenzyme A preference, diacylglycerol 
acyltransferase, 762 
Cyanelles, i cytochemical _localiza- 
tion, phosphoribulose kinase, Cyano- 
phora paradoxa and Glaucocystis nos- 
tochinearum, 1028 
Cyanide, resistant respiration, photosynthetic 
organs, freshwater aquatic plants, 701 
Cyanine, potentiometric dyes, probes for mi- 
tochondria, plant cells, 1385 
Cyanobacteria 
carotenoid-associated thylakoid protein, 
isolation, characterization, 633 
intact, proton gradients, 25 
light requirement, inorganic carbon up- 
take, 210 
sodium-independent HCO; uptake, 125 
sodium stimulation of photosynthesis, 118 
Synechococcus mutant, lack of adaptation, 
low carbon dioxide concentration, 
yal 
Cyanophora paradoxa, cyanelles, immuno- 
cytochemical localization, phosphori- 
bulose kinase, 1028 
Cytochrome oxidase, subunit II gene, intron, 


_Carrot, 1074 
Cytokinin 
biosynthesis, gas chromatography-mass__ 
spectrometry, Datura innoxia crown 
gall tissue, 1158 
physiological basis for induced increases, 
pod set, soybeans, 233 
synthetic analogs, soybean pod set en- 
hancement, 240 
Cytokinin oxidase, presence of copper-imida- 
zole complexes, callus tissues, bean, 
126 
Cytoplasm : 
abscisic acid catabolism, barley leaves, 157 
protein trafficking, plant cells, 965 
solute concentration in vacuoles, halo- 


phytes, 173 


Cytosoh 

characterization of aconitase, higher plant 
cells, 1402 

phosphoenolpyruvate carboxylase activity, 
regulation, maize leaves, 82 

plump and shriveled seeds of triticale, acid 
phosphatase, purification and proper- 
ties, 789 


D 


Dandelion, rubisco activase, purification and 
species distribution, 930 

Datura innoxia, crown gall tissue, cytokinin 
biosynthesis, gas chromatography- 
mass spectrometry, 1158 

Daucus carota (see Carrot) 

Dehydration, lack of step, expoxidation of 
hyoscyamine to scopolamine, Hyos- 
cyamus niger, 144 

Deoxyribonucleic acid 

glutamine synthetase, Nicotiana plumba- 
ginifolia, 366 

level of kanamycin resistance, transformed 
sunflower cells, 1185 

mitochondrial, intron, carrot, 1074 

uracil-DNA glycosylase activity, corn seed- 
lings, chloroplasts of, 1102 

Dextrin, starch hydrolyzing enzymes, mature 
roots, sugar beets, 361 

Diacylglycerol acyltransferase, acyl coen- 
zyme A preference, maturing seeds, 
Cuphea/maize/rapeseed/canola, 762 

Dianthus chinensis, light-grown, developing 
leaves, glyceraldehyde-3-phosphate 
dehydrogenase-NADP, 1427 

2,6-Dichlorobenzonitrile, identification of re- 
ceptor protein, cotton fibers, 415 

2,4-Dichlorophenoxyacetic acid, abscisic 
acid-insensitive cell lines, carrot, 1001 

Dictyosomes, transferase localization, pea 
stem cells, 753 

Dicyclohexylamine, effect during cell cycle, 
polyamine biosynthesis, Jerusalem ar- 
tichoke, 148 

Digitaria sanguinalis (see Crabgrass) 

Disulfiram, lipoxygenase, hypersensitive re- 
sistance, potato tuber, 891 

Dithiothreitol, reversible induction, medicar- 
pin biosynthesis, Ladino clover callus, 
3 


Dormancy 
chilling, gibberellin metabolism, somatic 
grape embryos, 381 
lettuce, water content, conversion of phy- 
tochrome regulation, 887 


Drought (see Water stress) 


3 
| 
Cottonwood 
leaf 
ar 
‘ 


E 


Eicosatetraynoic acid, lipoxygenase, hyper- 
sensitive resistance, potato tuber, 891 
Electrons, photosynthetic transport reac- 
tions, high-temperature sensitivity, 
desert succulents, 1063 
Elephant grass (see Grass, Napier) 
ELISA (see Assays) 
Embryogvnesis 
purification of trypsin inhibitor, carrot 
cells, 197 
somatic, ——- ABA and IAA, Na- 
pier grass, 4 
Endoplasmic nitrate-inducible 
proteins, RNA translation, maize 
roots, 52 


Endosperm 
castor bean, phosphatidylcholine synthe- 
sis, 78 
corn 
ketose reductase activity, 830 
sugar transport, 467 
esters of indole-3-acetic acid, horse chest- 
nut, 1107 
Enzymes 
aminopeptidases, vacuolar/extravacuolar 
distribution, Chara australis, 720 
indole-3-ethanol oxidase, characterization, 
Phycomyces blakesleeanus, 541 
starch, mature roots, sugar beets, 361 
Epidermis, extensibility, differential effect of 
auxin, pea internodes, 1361 
Ethanol, acetaldehyde biosynthesis and, 
leaves of plants, 1204 
Ethoxyzolamide, presence of carbonic anhy- 
drase, carbon dioxide-grown and air- 
grown Chlamydomonas reinhardtii, 
7157 
Ethylene 
inducing proteins, purification and char- 
acterization, cellulysin, 732 


metabolism of 5-methylthioribose, methi- 
onine, mung bean/avocado, 277 
5-norbornadiene evaluation, deepwater 
rice, 395 


Ethylenediaminetetraacetic acid, equivalence 
of pfr and cyclic AMP, D-usnic acid 


Etiochloroplasts, polypeptide assembly, 
etiochloroplasts, wheat, 535 

Euglena gracilis, photosynthesis, cobalamin 
supply, 609 

Euphorbia escula, root bud, indole-3-acetic 
acid levels, 287 

Evernia prunastri, equivalence between pfr 
and cyclic AMP, induction, D-usnic 


hydroxyproline-rich glycoprotein, carrot 
cell walls, 820 
protein sequences, | 


F 


Fatty acids 
air and anoxia, rice coleoptiles, 555 
trans-A°-hexadecenoic acid, low tempera- 
ture development, winter rye, 12 
Fermentation, acetaldehyde and ethanol bio- 
synthesis, leaves of plants, 1204 
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Ferredoxin, glutamate synthase, influence of 
light, maize leaves, 578 
Flavone, limitations to root nodulation, ni- 
trogen fixation, alfalfa, 1193 
Flower 
Euphorbia escula, indole-3-acetic acid lev- 
els, 287 
induction, mRNA changes in cotyledon, 
violet, 545 
soybean, pod set, cytokinins, 233 
Flowering 
genetic male-sterile soybeans, 1357 
gibberellins 
Lolium temulentum, 1132 
Pharbitis nil, 1126 
Fluorescence 
potentiometric cyanine dyes, probes for 
mitochondria, plant cells, 1385 
temperature-induced protein conforma- 
tional changes, plasma membrane-en- 
riched microsomes, barley root, 924 
Fluridone, somatic embryogenesis, endoge- 
nous ABA and IAA, Pennisetum pur- 
pureum, 47 
Freezing 
freeze-thaw cycle, microsomal membrane 
properties, wheat, 131 
induction of tolerance 
cold acclimation, spinach, 868 
protein synthesis, cold acclimation-in- 
duced, 872 
low temperature acclimation, spermidine 
accumulation, citrus, 692 
Freshwater aquatic plants, photosynthetic or- 
gans, cyanide-resistant respiration, 
701 
Frost, tolerance, protein synthesis, brome- 
grass, 1331 
Fructose, ketose reductase activity, develop- 
ing maize endosperm, 830 
Fructose 2,6-bisphosphate 
carbohydrate partitioning, CAM plants, 
182 
plant carbohydrate metabolism and, 201 
relationship to carbohydrate metabolism, 
darkened barley primary leaves, 766 


G 
Gabaculine 
inhibition of chlorophyll biosynthesis, no- 
dulation, lima bean, 1309 
phytochrome chromophore biosynthesis, 
oat, 304 
Gas, permeability, quantification, soybean. 
nodule, 900 
Gas chromatography 
combined with mass spectrometry, gibber- 
ellins in spruce, 516 
comparison to commercial ELISA assay, 
indole-3-acetic acid, 982 
Gas exchange 
characteristics, sorghum-Striga host-para- 
site association, 814 
— use efficiency, C; and C, plants, 
59 


steady and nonsteady state, oxygen diffu- 
sion barrier, soybean nodules, 164 


altered expression, auxin-induced root de- 
velopment, mung bean seedlings, 
1148 

cytochrome oxidase subunit II, intron, car- 
rot, 1074 

protein trafficking, plant cells, 965 

T-DNA promoter activity, level of kana- 
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mycin resistance, sunflower cells, 
1185 
transformation, protoplast culture, soy- 
bean, 856 
Germination 
ABA levels and sensitivity, developing 
wheat embryos, 61 
lettuce dormancy, water content, conver- 
sion of phytochrome regulation, 887 
mung bean, trypsin inhibitor degradation, 
proteinase F, 93 
stimulants, seed dormancy, red rice, 716 
Gibberellins 
flower induction, Lolium temulentum, 
1132 
growth and flowering, Pharbitis nil, 1126 
identification in Norway spruce, combined 


similar bioregulator, site of application, 
corn/rice/sunflower, 1068 
synergism of xylogenesis, lettuce pith cul- 
tures, 1121 
Gibberillic acid, interaction of cell turgor, 
sucrose uptake, phloem of celery, 
1033 
Glaucocystis nostochinearum, cyanelles, im- 
munocytochemical localization, phos- 
phoribulose kinase, 1028 
Gleditsia triacanthos, calcium uptake in leaf 
tissues, malate synthesis, NMR study, 
944 


Gloeobacter violaceus (see Cyanobacteria) 
Glucans, autolytic degradation, corn cell 
walls, polysaccharide hydrolases, 1044 
6-b-Glucan synthase, sugar beet, 565 
Glutamate 
amino acid metabolism, Lemna minor, 
775 
Azolla-Anabaena relationship, 883 
transport in spinach and pea chloroplasts, 
ammonia assimilation in light, 624 
Glutamate synthase, ferredoxin-dependent, 
influence of light, maize leaves, 578 
Glutamic acid, formation of 6-aminolevu- 
linic acid, algal extracts, 244 
Glutamine synthetase, Nicotiana plumbagin- 
ifolia, 366 
-Glutamylcysteine, Cd-binding peptide lev- 
els, effects on buthionine sulfoximine, 
tobacco, 574 
Glyceraldehyde-3-phosphate dehydrogenase- 
NADP, activity in developing leaves, 
light-grown Dianthus chinensis, 1427 
Glycerolipids, leaf composition, responses to 
water deficit, cotton, 251 
Glycidate, inhibition of NADPH(NADH)- 
glyoxylate reductase, spinach leaf, 619 
Glycine, determination of betaines, fast atom 
bombardment, corn, 781 
Glycine max (see Soybean) 
Glycolate, inhibition of pathway, photores- 
piratory carbon flow into rubber, gua- 
yule, 1447 
Glyoxysomes, peroxisome transition, cata- 
lase degradation, sunflower cotyle- 
dons, 225 
Glyphosate, somatic embryogenesis, endog- 
enous ABA and IAA, Pennisetum pur- 
pureum, 47 
Golgi apparatus, modification of N-linked 
oligosaccharides, xylosyltransferases, 
bean cotyledons, 1301 
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gas chromatography-mass spectrome- 
try, 516 
os metabolism, chilling, somatic grape em- 
bryos, 381 

5, 

7 inhibition, m changes in cotyledon, 

a violet, 545 
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Grain (see also specific type) 
filling rate, solute concentrations, wheat, 
341 


leaves, relation, expansion and cellular tur- 
gor, 1166 

somatic embryos, chilling, gibberellin me- 
tabolism, 381 


Gravitropism, correlation between calmodu- 

lin and, primary roots of maize, 1337 
Gravity, sense of 

auxin teen inhibitors, maize roots, 


dete current, maize roots, 841 
Guanosine, purine nucleoside transport, pe- 
tunia pollen, 688 
Guayule, inhibited glycolate pathway, pho- 
torespiratory carbon flow, rubber, 
1447 


H 


Halophytes, solute concentration in vacuoles, 
salt-grown Atriplex gmelini leaves, 
173 
*-ATPase 
interaction of cell turgor and hormones, 
— uptake, phloem of celery, 
transport properties, tomato fruit tono- 
plast, 993 
HCOs;, sodium-independent uptake, cyano- 
bacteria, 125 
Heat shock, induction of freezing tolerance, 
cold acclimation induced proteins, 
spinach, 872 
Heat shock proteins 
early and late, wheats and other cereal 
species, 1378 
intracellular localization, corn, 1197 
low molecular weight, synthesis of, various 
plants, 1007 
Hedera helix, photoinhibition, xanthophyll 
cycle, 218 
Helianthus annuus (see Sunflower) 
Helianthus tuberosus (see Jerusalem arti- 
choke) 
Heliotropium, necines, arginine, endogenous 
precursor, 42 
Helminthosporium maydis, dissipation of 
membrane potential, corn mitochon- 
dria, 670 
Herbicides 
acifluorfen-methyl, chloroplast develop- 
ment, cucumber, 1114 
atrazine resistance, Chenopodium album, 
1442 
degradation of 32kD binding protein, far 
red light, Spirodela oligorrhiza, 348 
2,6-dichlorobenzonitrile, receptor protein, 
cotton fibers, 415 
trans-A?-Hexadecenoic acid 
light-harvesting complex, development at 
cold-hardening temperatures, winter 
rye, 19 
low temperature development, light-har- 
vesting complex, winter rye, 12 
Hordeum vulgare (see Barley), 157 
Horse chestnut, esters of indole-3-acetic acid, 
liquid endosperm, 1107 
Horseradish peroxidase, oxidation, indole-3- 
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acetic acid-amino acid conjugates, 826 
Hydrolase, zeatin biosynthesis, Actinidia ar- 
guta, 208 
3-Hydroxy-3 methylglutaryl coenzyme A re- 
ductase, regulation, sesquiterpenoid 
phytoalexin synthesis, potato, 404 
N-(o-Hydroxyphenyl) sulfinamoyl tertiobuy! 
acetate, specific inhibition of lignifi- 
cation, Bryonia dioica, 10 
Hydroxyproline 
glycoprotein, carrot cell walls, 
protein sequences, extensins, | 
Hyoscyamus niger, expoxidation, hyoscy- 
amine to scopolamine, 144 
Hypocotyls 
bean, effect of fungal components, mem- 
brane transport, 428 
soybean microsomes, phosphatidylinositol 
exchange activity, 1022 
Hypoxia, acetaldehyde and ethanol biosyn- 
thesis, leaves of plants, 1204 


IAA (see Indole-3-acetic acid) 

Imidazole, copper complexes, enhanced cy- 
otkinin oxidase activity, bean callus 
tissues, 726 

Immunocytochemistry, detection of ribu- 
lose-1,5-bisphosphate carboxylase, 
guard cell chloroplasts, Pelargonium 
chloroplasts, 188 

Indole-3-acetic acid 

comparison to commercial ELISA assay, 
gas chromatography-selected ion 
monitoring-mass spectrometry, 982 

differential effect of auxin, extensibility, 
pea internodes, 1361 

effects on cell surface proteins, carrot, 443 

esters of, liquid endosperm, horse chestnut, 
1107 

interaction of cell turgor, sucrose uptake, 
phloem of celery, 1033 

interaction with its inositol and glucoside 
conjugates, Avena coleoptile curva- 
ture, 1139 

levels at three phenologic stages, root bud, 
Euphorbia escula, 287 

maize root growth, 1265 

measurement, development, peach fruit, 
491 

nature of auxin-wave, cambial region, pine 
stems, 135 

oxidation of amino acid conjugates, horse- 
radish peroxidase, 826 

somatic embryogenesis, leaf explants, Na- 
pier grass, 47 

Indole-3-ethanol oxidase, enzyme character- 
ization, Phycomyces blakesleeanus, 
541 


Intron, cytochrome oxidase subunit II gene, 
carrot, 1074 
Ions 
H* and potassium, fluxes, corn roots, 1177 
H* excretion, surface pH, corn root cells, 
1367 
Tron 


protection of corn T-toxin, 
Cochliobolus heterostrophus, 1257 
stress recovery, MRNA and rRNA levels, 
greening pea leaves, 409 
Irradiance, acclimation of ribulose bisphos- 
phate carboxylase, mRNAs, tobacco 
leaves, 1238 
hydroxylation 
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to zeatin, Actinidia arguta, 208 
Isopentenyladenine, avidin-biotin solid 
phase ELISA, HPLC purified plant 
extracts, 571 
Isoperoxidases, organogenesis, tobacco, 99 
— peroxidase, induction, tobacco, 


J 
Jerusalem artichoke, dicyclohexylamine ef- 


fect during cell cycle, polyamine bio- 
synthesis, 148 


K 


Kelp, giant, photosystem stoichiometry, light 
distribution, 1325 

Kernel 

corn, developing endosperm, sugar trans- 
_ Port, 467 

thesis, 255 

Ketose reductase, activity in developing 
maize endosperm, 830 

Kidney bean, rubisco activase, purification 
and species distribution, 930 

Kinetin, potentiometic cyanine dyes, probes 
for mitochondria, plant cells, 1385 


L 


Leaf 
Actinidia arguta, zeatin biosynthesis, 208 
Albizia julibrisin, malate synthesis, cal- 
cium uptake, 944 
alfalfa, effects of cold hardening, polyam- 
ine levels, 73 
alfalfa/maize association, water transfer, 
drought survival, 582 
Allium cepa, regulation, sucrose uptake, 
1080 
Amaranthus retroflexus, nitrogen use efii- 
ciency, 954, 959 
Amaranthus tricolor, sodium-deficient, 
early responses to sodium, 112 
apple seedling, paclobutrazol effect, water 
stress-induced abscisic acid, 1051 
Atriplex gmelini, solute concentration, 
vacuoles, 173 
barley 
abscisic acid catabolism, 157 
calmodulin mRNA, 937 
relationship, fructose 2, 
and carbohydrate metabolism, 766 
beet, regulation, sucrose uptake, 1080 
Chenopodium album, nitrogen use effi- 
ciency, 954, 959 


com 
acetaldehyde and ethanol biosynthesis, 
1204 


ear removal, photosynthesis, 261 
influence of light, ferredoxin-dependent 
glutamate synthase, 578 
low-high light, photosynthetic interme- 
diates, 549 
photorespiration, postillumination car- 
bon dioxide exchange, 862 
purification, benzoyl-L-tyrosine p-ni- 
troanilide hydrolases, 770 
regulation, phosphoenolpyruvate car- 
boxylase activity, 82 
cotton 
osmotic adjustment, water stress, 1154 
responses to water deficit, 251 
cottonwood 
acetaldehyde and ethanol biosynthesis, 


Grape 
Grass, Napier, somatic embryogenesis, en- oe 
acid, 47 
I 
2 


1204 
alcohol dehydrogenase, pyruvate decar- 
boxylase activity, 1210 
Crassula argentea, dimer-tetramer inter- 
conversion, phosphoenolpyruvate 
carboxylase, 1080 
Dianthus chinensis,  glyceraldehyde-3- 
phosphate dehydrogenase-NADP ac- 
tivity, 1427 
field grown plants, effect of temperature, 
O, and CO, insensitive photosyn- 
thesis, 658 
freshwater aquatic plants, cyanide-resistant 
respiration, 701 
Gleditsia triacanthos, malate synthesis, cal- 
cium uptake, 944 
grape, relation, expansion and cellular tur- 
gor, 1166 
grass, effects of polyploidy, C, photosyn- 
thesis, 461 
Melilotus indicus, orientation, photonastic 
control, 318 
Napier grass, somatic embryogenesis, en- 
dogenous ABA and IAA, 47 
Nicotiana plumbaginifolia, glutamine syn- 
thetase, 366 
pea, mRNA and rRNA levels during green- 
ing, iron-stress recovery, 409 
Peperomia camptotricha, carbon flow, 
metabolic specialization, 600 
Peperomia scandens, developmental con- 
trol of CAM, 743 
potato, tuberization, extracellular extracts, 
214 
rice, 2,5-norbornadiene evaluation, ethyl- 
ene action, 395 
soybean 
acetaldehyde and ethanol biosynthesis, 
1204 
alcohol dehydrogenase, pyruvate decar- 
boxylase activity, 1210 
chloroplast thylakoids, function and 
glycerolipid composition, 1357 
nitrate reductase, method of separation 
and purification, 654 
photoautotrophic cell suspension cul- 
ture, photosynthesis, 1451 
spinach 
inhibition, NADPH(NADH)-glyoxylate 
reductase, 619 
regulation, sucrose uptake, 1080 
sunflower 
image analysis, chlorophyll fluorescence 
transients, 748 
magnesium and photosynthetic re- 
sponse, low water potentials, 1214 
tobacco 
avidin-biotin solid phase ELISA, femto- 
mole isopentenyladenine measure- 
ments, 571 
catalase characterization, 450 
changing irradiance, ribulose bisphos- 
phate carboxylase and mRNAs, 1238 
induction, peroxidase isozymes, 438 
photorespiration, postillumination car- 
bon dioxide exchange, 862 
wild-type and mutant, L-valine uptake, 
737 
wheat 
age, photosynthesis, 1244 
effects of cold hardening, polyamine lev- 
els, 73 
effects of tagetitoxin, plastid ribosomes 
and RNA, 808 
winter rye, low temperature development, 
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trans-A>-hexadecenoic acid, 12 
Lectins, hydroxyproline-rich, protein se- 
quences, extensins, | 
Legumes (see specific type) 
Lemna minor, amino acid metabolism, 775 
Lettuce 
dormancy, water content, conversion of 
phytochrome regulation, 887 
pith cultures, xylogenesis, gibberellin-me- 
diated synergism, 1121 
Lichens, Evernia prunastri, equivalence be- 
tween pfr and cyclic AMP, D-usnic 
acid dehydrogenase, 803 


ight 
blue, control of photosynthetic apparatus, 
Acetabularia mediterranea, 1252 
calmodulin mRNA in barley, 937 
carotenoid-associated thylakoid protein, 
characterization, Anacystis nidulans, 
633 
changing irradiance, ribulose bisphosphate 
and mRNAs, tobacco leaves, 1238 
dissipation of excess energy, xanthophyll 
cycle, Populus balsamifera/Hedera 
helix/Monstera deliciosa, 218 
effect of timing of flashes, phototactic re- 
sponse, algae, 178 
equivalence of pfr and cyclic AMP, D-usnic 
acid dehydrogenase, Evernia prunas- 
tri, 803 
far red 
32 kD herbicide binding protein, Spiro- 
dela oligorrhiza, 348 
phytochrome controlled mesocotyl 
growth, maize seedlings, 390 
induced respiratory transient, photosystem 
I, Chlorella vulgaris, 879 
influence on ferredoxin-dependent gluta- 
mate synthase, maize leaves, 578 
leaflet orientation, photonastic control, 
Melilotus indicus, 318 
low-high, photosynthetic intermediates, 
maize leaves, 549 
modulation and localization, sucrose phos- 
phate synthase, C, species, 1096 
oxidative processes, soybean and pea seeds, 
1038 
phosphoenolpyruvate carboxylase activity, 
regulation, maize leaves, 82 
proton gradients, intact cyanobacteria, 25 
rapid phytochrome regulation, wheat seed- 
ling extension, 1059 
red, carbon dioxide fixation, broad bean 
guard cell protoplasts, 7 
reduction, endogenous nitrate, soybean 
root, 1421 
requirement, inorganic carbon uptake, cy- 
anobacteria, 210 
Light-harvesting complex 
development, cold-hardening tempera- 
tures, winter rye, 19 
low temperature development, trans-A°- 
hexadecenoic acid, winter rye, 12 
Lignification, specific inhibition, Bryonia 
dioica, 10 
Lima bean 
chlorophyll biosynthesis and nodulation, 
gabaculine inhibition, 1309 
linamarin 6-glucosidase, 1296 
Lipid bodies, castor bean, neutral lipase, 272 
Lipids 
fatty acids of rice coleoptiles, air, anoxia, 
555 


thylakoid polar, chilling sensitivity, Ner- 
ium oleander, 88 


Plant Physiol. Vol. 84, 1987 


trans-A>-hexadecenoic acid, low tempera- 
ture development, winter rye, 12 
unsaturation, physiological role, Arabidop- 
sis thaliana, 353 
Lipopolysaccharides, root hair infection, 
Rhizobium trifolii, 421 
Lipoxygenase, hypersensitive resistance, po- 
tato tuber, 891 
Lolium temulentum, gibberellins, flower in- 
duction, 1132 
Lubimin, accumulation in potato tuber tis- 
sue, role for calcium, 520 
Luteolin, limitations to root nodulation, ni- 
trogen fixation, alfalfa, 1193 
Lysine, plus threonine, seed storage protein, 
rice, 509 


M 


Macrocystis pyrifera (see Kelp, giant) 

Magnesium, sunflower leaf, photosynthetic 
response, low water potential, 1214 

Maize (see Corn) 

Malate 

NAD malic enzyme, pH effects, red potato, 
1084 

synthesis, calcium uptake in leaf tissues, 
Albizia julibrisin and Gleditsia tria- 
canthos, 944 

Malate synthase 

biogenesis, maturing and germinated 
seeds, cottonseed, 1350 

purification and immunochemical char- 
acterization, cottonseed, 1343 

Maples, dormant, sucrose requirement, xy- 
lem sap flow, 495 

Mass spectrometry (see Assays) 

Medicago sativa (see Alfalfa) 

Medicarpin, induction of biosynthesis, p- 
chloromercuribenzoic acid, Ladino 
clover callus, 3 

Melilotus indicus, leaflet orientation, photo- 
nastic control, 318 

Membrane, potential, dissipation by toxin, 
corn mitochondria, 670 

Mercuric chloride, pathotoxin effects and, 
sorghum, 975 

Mesembryanthemum crystallinum, fructose 
2,6-bisphosphate, carbohydrate parti- 
tioning, 182 

Mesocarp cells, broadbean, transmembrane 
potential, osmotic dependence, 895 

Mesocotyls, phytochrome controlled growth, 
kinetics, maize seedlings, 390 

Mesophyll 

regulation of sucrose uptake, Allium cepa, 
beet and spinach, 1080 
sucrose phosphate synthase activity, light 
modulation, C, plants, 1096 
Methionine 
early and late heat shock proteins, wheats 
and other species, 1378 
Euglena gracilis, photosynthesis, coba- 
lamin supply, 609 
metabolism of 5-methylthioribose, mung 
bean/avocado, 277 
5-Methylthioribose, metabolism to methio- 
nine, mung bean/avocado, 277 

Michaelis-Menten kinetics, 6-D-glucan syn- 
thase, sugar beet, 565 

Microsomes 

localization of sucrose gradients, proton 
transport, maize root membranes, 
1431 

plasma membrane-enriched, protein con- 
formational changes, barley root, 918, 
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924 
soybean, phosphatidylinositol exchange 
activity, 1022 
Millet, low molecular weight heat shock pro- 
teins, synthesis of, 1007 
Mitochondria 
corn, dissipation of membrane potential, 
toxin, 670 
probes, potentiometric cyanine dyes, plant 
cells, 1385 
Monocarboxylic acids, seed dormancy, red 
rice, 716 
Monoclonal antibodies, binding to pollen 
tube surface, pollen growth in to- 
bacco, ELISA, 851 
Monoterpenes, metabolism of, sage, 643 
Monstera deliciosa, photoinhibition, xantho- 
phyll cycle, 218 
Mosaic virus, induction, tobacco peroxidase 
isozymes, 438 
Mung bean 
germinating, proteinase characterization, 
trypsin inhibitor degradation, 93 
metabolism of 5-methylthioribose, methi- 
onine, 277 
seedlings, auxin-induced root develop- 
ment, altered gene expression, 1148 
Muskmelon, netted fruit, development, su- 
crose metabolism, 386 


N 
NAD, malic enzyme, pH effects, red potato, 
1084 


NAD coenzymes, comparison, tissue prepa- 
ration methods, cucumber, 987 
NADPH(NADH)-glyoxylate reductase, inhi- 

bition, spinach leaf, acetohydroxa- 
mate, 619 
Necines, arginine as endogenous precursor, 
Heliotropium, 42 
Nerium oleander, chilling sensitivity, thyla- 
koid polar lipids, 88 
NH; (see Ammonia) 
Nicotiana alata (see Tobacco) 
Nicotiana plumbaginifolia (see Tobacco) 
Nicotiana rustica (see Tobacco) 
Nicotiana tabacum (see Tobacco) 
Nitrate 
endogenous, sources for light reduction, 
soybean root, 1421 
induced changes in protein synthesis, RNA 
translation, maize roots,52 
inhibited ATPase, barley root membranes, 
526 
inhibition, nodule formation, soybean, 266 
ion uptake, nitrogenase activity, Trifolium 
subterraneum, 950 
role of phosphorus, symbiotic dinitrogen 
fixation, soybean, 835 
Nitrate reductase 
deficient activity, photosynthesis, tobacco, 
67 
interconversion, regulation of enzyme lev- 
els, Chlamydomonas reinhardtii, 665 
method of separation and purification, 
wild-type soybean leaves, 654 
Nitrobenzylthioinosine, purine nucleoside 
transport, petunia pollen, 688 
Nitrogen 
Azolla-Anabaena relationship, 883 
enhancement of phosphorus transport, 
corn roots, 1314, 1319 
fixation, flavone limitations to root nodu- 
lation, alfalfa, 1193 
regulation of fixation, response to rhi- 
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zopshere oxygen, soybean, 900, 906 
use efficiency 
C; and C, plants, 954, 959 
environmental effects, leaves of sun and 
shade plants, 796 
Nitrogenase 
gas exchange characteristics, oxygen diffu- 
sion barrier, soybean nodules, 164 
relation to nitrate ion uptake, Trifolium 
subterraneum, 950 
NMR (see Assays) 
Nodulation 
lima bean, chlorophyll biosynthesis, lima 
bean, 1309 
regulation of, soybean-Rhizobium sym- 
biosis, 1391 
Nodule 
formation, nitrate inhibition, soybean, 266 
soybean 
oxygen diffusion barrier, gas exchange 
characteristics, 164 
quantification, gas permeability, 900 
recovery from water stress, photosyn- 
thate allocation, 456 
regulation of nitrogen fixation, 900 
2,5-Norbornadiene, evaluation as reversible 
inhibitor, ethylene action, deepwater 
rice, 395 
Nuclear magnetic resonance (see Assays) 
Nuclear NII kinase, spermine stimulation, 
pea plumules, 1397 
Nucleosides, purine, transport, petunia pol- 
len, 688 


oO 


Oat 
phytochrome chromophore biosynthesis, 
304 


rubisco activase, purification and species 
distribution, 930 
seed development, storage protein synthe- 
sis, 337 
ubiquitin-conjugating activities, 332 
Oil, seeds of Cuphea/maize/rapeseed/canola, 
acyl coenzyme A preference, diacyl- 
glycerol acyltransferase, 762 
Oligogalacturonides, induction of defense 
mechanisms, cell wall fragments, pars- 
ley cells, 1286 
Oligosaccharides, N-linked, xylosyltransfer- 
ases and Golgi apparatus, bean coty- 
ledons, 1301 
Onion, potentiometric cyanine dyes, probes 
for mitochondria, 1385 
Organelles 
heat shock proteins, intracellular localiza- 
tion, corn, 1197 
localization of sucrose gradients, proton 
transport, maize root membranes, 
1431 
protein trafficking, plant cells, 965 
Organogenesis, specific peroxidase isoen- 
zymes, tobacco, 99 
Ornithine decarboxylase, necines in Heliotro- 
pium, arginine, endogenous precur- 
sor, 42 
Oryza sativa (see Rice) 

Osmoregulation, leaf glycerolipid composi- 
tion, water deficits, cotton, 251 
Osmosis, transmembrane potential differ- 

ence, broadbean mesocarp cells, 895 
2-Oxobutyrate, amino acid metabolism, 
Lemna minor, 775 
2-Oxoglutarate, transport in chloroplasts, 
ammonia assimilation in light, two- 
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translocator model, 624 
Oxygen 

carbon dioxide and, photosynthesis and 
—_ autotrophic tobacco callus, 
1055 

copper-imidazole complexes, enhanced cy- 
tokinin oxidase activity, bean callus 
tissues, 726 

diffusion barrier, gas exchange character- 
istics, soybean nodules, 164 

evolution, carbon dioxide fixation, broad 

___ bean guard cell protoplasts, 7 

insensitive photosynthesis, effect of tem- 
perature, field grown plants, 658 

regulation of nitrogen fixation, nodule res- 
piration, soybean, 900, 906 


Paclobutrazol 
effect on water stress-induced abscisic acid, 
apple seedling leaves, 1051 
somatic embryogenesis, endogenous ABA 
and IAA, Pennisetum purpureum, 47 
Panicum miliaceum, low molecular weight 
heat shock proteins, synthesis of, 1007 
Papain, oligomerization of phosphoenolpy- 
ruvate carboxylase, inactivation, 
Crassula argentea, 979 
Parasites, sorghum-Striga host-parasite asso- 
ciation, gas exchange characteristics, 
814 
Parsley, induction of defense mechanisms, 
cell wall fragments, 1286 
Parthenium argentatum (see Guayule) 
Pathotoxins, effects in sorghum, mercuric 
chloride treatment, 975 
Pea 
characterization of ribosome binding, thy- 
lakoid membranes, 31 
internodes, extensibility, auxin, 1361 
leaf, iron-stress recovery, mRNA and 
rRNA levels, 409 
low molecular weight heat shock proteins, 
synthesis of, 1007 
plumules, spermine stimulation, nuclear 
NII kinase, 1397 
rubisco activase, purification and species 
distribution, 930 
seed, oxidative processes, 1038 
stem, fucosylation, xyloglucan, 753 
transglutaminase activity, 972 
transport of 2-oxoglutarate in chloroplasts, 
ammonia assimilation in light, 624 
Peach, development, measurement, indole- 
3-acetic acid, 491 
Pear, calcium uptake, effect of high temper- 
ature, 153 
Pectin, protein sequences, extensins, | 
Pelargonium chimeras, guard cell chloro- 
plasts, ribulose-1,5-bisphosphate car- 
boxylase detection, immunology, 188 
Pennisetum americanum (see Millet) 
Pennisetum purpureum (see Grass, Napier) 
Pentose phosphate, low-high light; photosyn- 
thetic intermediates, maize leaves, 549 
Peperomia camptotricha 
carbon flow and metabolic specialization, 


tissue layers, 600 
relationship, respiration, CAM-cycling, 
640 
Peperomia scandens, developmental control 
of CAM, 743 


Pericarp, tomato fruit ripening, photosyn- 
thetic capacity, protein pattern, 91 1 
Peroxidase 


red 
| 


sunflower cotyledons, 225 
Petroselinum crispum (see Parsley) 
Petunia, purine nucleoside transport, pollen, 


688 
Petunia hybrida (see Petunia) 
pH 
plasts, broad bean, 7 
effect of H* excretion, corn root cells, 1367 
effects on activity and regulation, NAD 


gradients, intact 25 


Phloem 
gibberellin-like bioregulator, physiological 
studies, corn/rice/sunflower, 1068 
regulation of sucrose uptake, Allium cepa, 
beet and spinach, 1080 
sucrose uptake in celery, interaction, cell 
turgor and hormones, 1033 


endosperm, 
activity, soy- 
bean microsomes, 1022 
Phosphoenolpyruvate carboxylase 
anapleurotic Co, fixation, C; plants, 58 


maize hybrids and inbred lines, 261 


stress, M bry crystal- 
linum, 1270 

inase, cytosolic ATP-de- 
pendent, spinach, 205 


Phosphonates, inhibition of photosynthetic 


Phosphorus 
role in symbiotic dinitrogen fixation, soy- 
bean, 835 


transport in corn root, nitrogen enhance- 


ment, 1314, 1319 


Phosphorylation 
nuclear NII kinase, spermine stimulation, 
pea plumules, 1397 
sodium-stimulation of photosynthesis, cy- 


SUBJECT INDEX 
lose-1,5-bisphosphate carboxylase, 
483 
Photoinhibition, xanthophyll cycle, Populus 

balsamifera/Hedera helix/Monstera 
deliciosa, 218 
Photoperception, timed flashes of light, pho- 
totactic response, algae, 178 
Photorespiration, postillumination carbon 
dioxide exchange and, tobacco and 
maize leaves, 862 
Photosynthate, allocation, recovery from 
water stress, soybean, 456 
Photosynthesis 
anapleurotic CO, fixation, phosphoenol- 
pyruvate carboxylase, C; plants, 58 
blue light, Acetabularia mediterranea, 
1252 
C,, effects of polyploidy, grass, 461 
carbon dioxide assimilation, effects of abs- 
cisic acid, 696 
carbon dioxide fixation, guard cell proto- 
plasts, broad bean, 7 
changes in capacity and protein pattern, 
tomato fruit ripening, 911 
characteristics, photoautotrophic cell sus- 
pension culture, soybean, 1451 
chronic and acute water stress, sun and 
shade, Xanthium strumarium and He- 
lianthus annuus, 476 
cobalamin supply, Euglena gracilis, 609 
cyanide-resistant respiration, freshwater 
aquatic plants, 701 
developmental control of CAM, Peper- 
omia scandens, 743 
early responses to sodium application, so- 
dium-deficient Amaranthus tricolor, 
112 
effect of ear removal, maize hybrids and 
inbred lines, 261 
environmental effects, leaves, sun and 
shade plants, 796 
growth and, carbon dioxide and oxygen, 
autotrophic tobacco callus, 1055 
image analysis of chlorophyll fluorescence 
transients, attached sunflower leaves, 
748 
inhibition by phosphonate compounds, 
spinach chloroplasts, 649 
intact isolated chloroplasts, solid support, 
spinach, 1249 
kernel growth characteristics, maize, 255 
leaf age, wheat, 1244 
nitrate reductase activity deficiency, to- 
bacco, 67 
— use efficiency, C; and C, plants, 
O, and CO, insensitivity, effect of temper- 
ature, field grown plants, 658 
sodium-stimulated, cyanobacteria, 118 
Synechococcus mutant, lack of adaptation, 
low carbon dioxide concentration, 
711 
xanthophyll cycle, Populus balsamifera/ 
Hedera helix/Monstera deliciosa, 218 
Photosystem I 
energy storage processes, bundle sheath 
cells, corn, 1437 
Il and, polypeptide assembly, wheat etioch- 
loroplasts, 535 
light-induced respiratory transient, Chio- 
rella vulgaris, 879 
regulation of water splitting, red alga, 1373 
Photosystem II 
genetic male-sterile soybeans, 1357 
17,24 kD depleted membranes, wheat ver- 
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sus spinach, 587 
stoichiometry and light distribution, giant 
kelp, 1325 
Phycomyces blakesleeanus, indole-3-ethanol 
oxidase characterization, 541 
Phytoalexin, elicitor-induced formation, in- 
hibition by citrate, cotton and soy- 
bean, 1276 
Phytochrome 
chromophore biosynthesis, oat, 304 
controlled mesocotyl growth, kinetics, 
maize seedlings, 390 
ST of pfr and cyclic AMP, D-usnic 
acid dehydrogenase, Evernia prunas- 
tri, 803 
regulation 
water content and conversion, lettuce 
dormancy, 887 
wheat seedling extension, 1059 
Phytohormones, regulation by growth retar- 
dants, soybean seedlings, 1018 
Pigweed, rubisco activase, purification and 
species distribution, 930 
Pine 


Avena coleoptile curvature, interaction of 
indoleacetic acid, inositol and gluco- 
side conjugates, 1139 
cambial region of stem, nature of auxin- 
wave, 135 
Pineapple, fructose 2,6-bisphosphate, carbo- 
hydrate partitioning, 182 
Pinus silvestris (see Pine) 
Pisum sativum (see Pea) 
Pith, lettuce, xylogenesis, gibberellin-me- 
diated synergism, 1121 
Plasmalemma, regulation of sucrose uptake, 
Allium cepa, beet and spinach, 1080 
Plasma membrane 
enriched microsomes, protein conforma- 
tional changes, barley root, 918, 924 
proton transport, tonoplast vesicles, red 
beet storage tissue, 613 
Plastids, effect of tagetitoxin, wheat leaves, 
808 


Pod 
boron stem infusions, increased yield, soy- 
bean, 969 
broadbean, transmembrane potential, os- 
motic dependence, 895 
Pod set, soybean 
hancement, synthet kinin anal 


physiological basis, cytokinin induced in- 
creases, 233 


petunia, purine nucleoside transport, 688 
tobacco, monoclonal antibody binding, 
ELISA, 851 
Polyamines 
biosynthesis, dicyclohexylamine effect on 
cell cycle, Jerusalem artichoke, 148 
levels in wheat and alfalfa, effects of cold 
hardening, 73 
spermidine accumulation, low tempera- 
ture acclimation, citrus, 692 
uptake, carrot cell cultures, 374 
Poly-L-lysine, hypersensitive resistance, li- 
poxygenase, potato tuber, 891 


clones of maize zein mRNAs, 291 
I and Il, etiochloroplasts, 
wheat, 535 
Polyploidy, C, photosynthesis, grass, 461 
Polysaccharide hydrolases, identification, au- 
tolytic degradation, corn cell walls, 


: | induction of isozymes, tobacco, 438 
specific isoenzymes, organogenesis, to- 
bacco, 99 
* Peroxisome, transition, catalase degradation, 
interaction of cell turgor and hormones, 
ag a uptake, phloem of celery, 
1 
presence of carbonic anhydrase, carbon 
dioxide-grown and air-grown Chila- 
. Pharbitis nil, gibberellins, relation to growth 
and flowering, 1126 
Phaseolus coccineus, metabolism of zeatin, . 
occurrence of O-xylosyldihydrozeatin, 
596 
Phaseolus lunatus (see Lima bean) 2 
spinach, 205 
Phosphatidylcholine, synthesis, castor bean 
ule, 501 
dimer-tetramer interconversion, Crassula 
* argentea, 1080 
inactivation by proteinases, oligomeriza- 
tion, sensitivity, 979 
kernel growth characteristics, photosyn- 
7 thesis, maize, 255 
photosynthesis, effect of ear removal, 
= 
Vilics, Spinach Chioropiasts, 
Phosphoribulose kinase, immunocytochem- 
ical localization in cyanelles, Cyano- 
: phora paradoxa, Glaucocystis nosto- 
chinearum, 1028 
Cleria, 
; Photoautography, chromophytic alga, ribu- 
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1044 
Populus balsamifera, photoinhibition, xan- 
thophyll cycle, 218 
Populus deltoides (see Cottonwood) 
Porphyra sanjuanensis, water splitting, pho- 
tosyst«m I-mediated regulation, 1373 
Portulaca oleracea (see Purslane) 
Postillumination, carbon dioxide exchange, 
photorespiration, tobacco and maize 
leaves, 862 
Potassium 
concentration in vacuoles, salt-grown Atri- 
plex gmelini leaves, 173 
fluxes of H* and, corn roots, 1177 
influx, maize root systems, 1416 
Potassium channels, gating mechanism, 
Chara corallina, 433 
Potato 
3-hydroxy-3 methylglutaryl coenzyme A 
reductase, regulation, sesquiterpenoid 
phytoalexin synthesis, 404 
leaf, tuberization, extracellular extracts, 
214 
lipoxygenase, hypersensitive resistance, 
891 


pH effects, activity and regulation, NAD 
malic enzyme, 1084 

rishitin and lubimin accumulation, role for 
calcium, 520 


canola callus, 106 
spermidine accumulation, low tempera- 
ture acclimation, citrus, 692 
Protein 
cell surface, effects of indole-3-acetic acid, 
carrot, 443 
cold acclimation, induction of freezing tol- 
erance, spinach, 872 
drought-induced changes, roots, rape 
plants, 989 
ethylene inducing, purification and char- 
acterization, cellulysin, 732 
heat shock (see Heat shock proteins) 
pattern changes and mRNA, cold accli- 
mation, alfalfa, 1172 
photosynthetic pattern, capacity, tomato 
fruit ripening, 911 
seed storage 
lysine plus threonine and S-(2-amino- 
ethyl)cysteine, rice, 509 
synthesis, oat seed development, 337 
synthesis, nitrate-inducible, maize roots, 
52 
synthesis in bromegrass, induction of frost 
tolerance, abscisic acid or low temper- 
ature, 1331 
temperature-induced conformational 
changes, plasma membrane-enriched 
microsomes, barley root, 918, 924 
tissue-specific, salinity stress, barley seed- 
ling, 324 
trafficking in plant cells, 965 
Proteinase F, characterization, degradation 
of trypsin inhibitor, germinating 
mung beans, 93 
Proteinases, inactivation by, phosphoenol- 
pyruvate carboxylase, Crassula argen- 
tea, 979 
Protons 
ATP-dependent transport, effects of ni- 
trate, barley root membranes, 526 
carbon dioxide fixation, guard cell proto- 
plasts, broad bean, 7 
gradients, intact cyanobacteria, 25 
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Ppyrophosphate-dependent transport, su- 
crose gradients, maize root mem- 
branes, 1431 

sucrose cotransport, effect of vanadate, cas- 
tor bean, 605 

transport in plasma membrane, tonoplast 
vesicles, red beet storage tissue, 613 

Protoplasts 

corn, protection from T-toxin, iron, 1257 
Costa Rican wild lima beans, linamarin 6- 
glucosidase, 1296 
cucumber cotyledon, chilling sensitivity, 
677 
-_ genetic transformation, soybean, 
cytosolic aconitase, characterization, 
higher plant cells, 1402 
solute concentrations in vacuoles, halo- 
phytes, 173 
wild-type and mutant tobacco, kinetics, L- 
valine uptake, 737 
Pullulan, starch hydrolyzing enzymes, ma- 
ture roots, sugar beets, 361 
Purine nucleoside, transport, petunia pollen, 
688 
Purslane, rubisco activase, purification and 
species distribution, 930 
Putrescine 
dicyclohexylamine effect during cell cycle, 
Jerusalem artichoke, 148 
effects of cold hardening, polyamine levels, 
wheat and alfalfa, 73 
transglutaminase activity, plant tissue, pea, 
972 
uptake in carrot cell cultures, 374 
Pyrophosphate, fructose 2,6-bisphosphate, 
plant carbohydrate metabolism, 201 
Pyrrolizidines, necines in Heliotropium, ar- 
ginine, endogenous precursor, 42 

Pyrus communis (see Pear) ~ 

Pyruvate decarboxylase, alcohol dehydrogen- 

ase and, leaves and roots, cottonwood 

and soybean, 1210 


maturing seed, acyl coenzyme A prefer- 
ence, diacylglycerol acyltransferase, 
762 


protein patterns, drought-induced changes, 
989 


Respiration 
blue light, photosynthesis, Acetabularia 
mediterranea, 1252 
CAM-cycling and, Peperomia camptotri- 
cha, 640 
cyanide-resistant, photosynthetic organs, 
freshwater aquatic plants, 701 
soybean nodule, regulation of nitrogen fix- 
ation, 900 
Rhizobium trifolii, lipopolysaccharides, root 
hair infection, 421 
Rhizophere, soybean, regulation of nitrogen 
fixation, 900 
Rhythmicity, circannual, circaseptan, imbi- 
bition of dry stored bean seeds, 707 
Ribonucleic acid 
cottonseed malate synthase, 1350 
effect of tagititoxin, plastids, wheat leaves, 
808 
formation of 5-aminolevulinic acid, glu- 
tamic acid, algal extracts, 244 
messenger 
acclimation to changing irradiance, to- 
bacco leaves, 1238 


XXXiX 


auxin-induced root development, mung 
bean seedlings, 1148 
calmodulin, barley, 937 
cotyledon changes, violet, 545 
maize zein, polypeptide 
tion, 291 
protein patterns and cold acclimation, 
alfalfa, 1172 
salt stress and phosphoenolpyruvate car- 
boxylase, Mesembryanthemum crys- 
tallinum, 1270 
messenger and ribosomal levels, greening 
pea leaves, iron-stress recovery, 409 
nitrate-inducible proteins, maize roots, 52 
ribosome binding characterization, thyla- 
koid membranes, pea, 31 
Ribosomes 
binding characterization, thylakoid mem- 
branes, pea, 31 
heat shock proteins, intracellular localiza- 
tion, corn, 1197 
Ribulose 1,5-bisphosphate, carbon dioxide 
assimilation, effects of abscisic acid, 
photosynthetic capacity, 696 
Ribulose bisphosphate carboxylase 
acclimation to changing irradiance, adult 
tobacco leaves, 1238 
mRNAs and, acclimation to changing ir- 
radiance, tobacco leaves, 1238 
Ribulose-1,5-bisphosphate carboxylase 
chromophytic, Olisthodiscus luteus, 483 
effect of tagetitoxin, plastid ribosomes and 
RNA, wheat leaves, 808 
immunological approaches to detection, 
guard cell chloroplasts, Pelargonium 
chimeras, 188 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase activase, purification and spe- 
cies distribution, 930 
Ribulose bisphosphate carboxylase/oxygen- 


ase 
kernel growth characteristics, photosyn- 
thesis, maize, 255 
photosynthesis, effect of ear removal, 
maize hybrids and inbred lines, 261 
Rice 


coleoptiles, fatty acids, air and anoxia, 555 
evaluation of 2,5-norbornadiene, ethylene 
action, 395 
gibberellin-like bioregulator, physiological 
studies, 1068 
increased lysine and seed storage protein, 
lysine plus threonine, S-(2-amino- 
ethyl)cysteine, 509 
internodes, 1-aminocyclopropane-1-car- 
boxylate synthase, 282 
low molecular weight heat shock proteins, 
synthesis of, 1007 
red, seed dormancy, 716 
Ricinus communis (see Castor bean) 
Ripening, tomato fruit, phtosynthetic capac- 
ity, protein pattern, 911 
Rishitin, accumulation in potato tuber tissue, 
role for calcium, 520 
RNA (see Ribonucleic acid) 
Root 
Actinidia arguta, zeatin biosynthesis, 208 
alfalfa, flavone limitations, nodulation and 
nitrogen fixation, 1193 
alfalfa/maize association, water transfer, 
drought survival, 582 
alfalfa nodule, carbon dioxide fixation, 501 
barley 
nitrate-inhibited ATPase, 526 
protein conformational changes, p!asma 


r 
‘he 

: 

Proline 
accumulation, sodium sulfate tolerance, Se 
Rapeseed 
< 


xl 


membrane-enriched microsomes, 918 
corn 
correlation, calmodulin and gravitropic 
sensitivity, 1337 
effect of H* excretion, surface pH, 1367 
electric current associated with gravity 
sensing, 841 
fluxes of H* and potassium, 1177 
gravisensing-dependent current, auxin 
transport inhibitors, 847 
growth, indol-3yl-acetic acid, 1265 
nitrate-inducible proteins, RNA trans- 
lation, 52 
phosphorus transport, nitrogen enhance- 
ment, 1314, 1319 
potassium influx, 1416. 
1431 
water transport, 1220 
cotton, osmotic adjustment, water stress, 
1154 
cottonwood, alcohol dehydrogenase, py- 
ruvate decarboxylase activity, 1210 
mung bean, auxin-induced development, 
altered gene expression, 1148 
rape plants, protein patterns, drought-in- 
duced changes, 989 
regulation of nodulation, soybean-Rhizo- 
bium symbiosis, 1391 
Tice, 2,5-norbornadiene evaluation, ethyl- 
ene action, 395 
sage, metabolism of monoterpenes, 643 
soybean 
alcohol dehydrogenase, pyruvate decar- 
boxylase activity, 1210 
endogenous nitrate, sources for light re- 
duction, 1421 
isolines, inoculation with Bradyrhizo- 
bium japonicum, 1291 
phytohormone levels, growth retardants, 
1018 
— starch hydrolyzing enzymes, 
sunflower, Cholodny-Went theory, auxin 
sensitivities, 568 
tobacco, glutamine synthetase, 366 
Root bud, Euphorbia escula, indole-3-acetic 
acid levels, 287 
Root hair, infection, lipopolysaccharides, 
Rhizobium trifolii, 421 
Rose, sucrose metabolism, effect of night 
temperature, 447 ! 
Rubber, impairment of photorespiratory car- 
bon flow, inhibited glycolate pathway, 
guayule, 1447 
Rubbing, specific inhibition of lignification, 
Bryonia dioica, 10 


Sage, metabolism of monoterpenes, 643 
Salicylhydroxamine acid, lipoxygenase, hy- 
persensitive resistance, potato tuber, 
891 
Salinity stress, induction of tissue-specific 
proteins, barley seedling, 324 
Salt (see also specific type) 
stress, induction of phosphoenolpyruvate 
carboxylase, Mesembryanthmum 
crystallinum, 1270 
tolerance, canola callus, 106 
Salvia officinalis (see Sage) 
Sap, flow, sucrose requirement, dormant ma- 
ple trees, 495 
Scopolamine, expoxidation from hyoscy- 
amine, Hyoscyamus niger, 144 
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Secale cereale (see Winter rye) 
Seed 


bean, circannual rhythms and circaseptan, 
imbibition, 707 
canola, acyl coenzyme A preference, di- 
acylglycerol acyltransferase, 762 
corn, acyl coenzyme A preference, diacyl- 
glycerol acyltransferase, 762 
cottonseed 
malate synthase, biogenesis, 1350 
malate synthase purification, immuno- 
chemistry, 1343 
Cuphea carthagenesis, acyl coenzyme A 
preference, diacylglycerol acyltrans- 
ferase, 762 
lettuce, water content, conversion of phy- 
tochrome regulation, 887 
oak, development, storage protein synthe- 
sis, 337 
pea, oxidative processes, 1038 
rapeseed, acyl coenzyme A preference, di- 
acylglycerol acyltransferase, 762 
red rice, dormancy, 716 
soybean 
boron stem infusions, increased yield, 
969 


growth and development, regulation, 
298 
oxidative processes, 1038 
triticale, acid phosphatase, purification and 
properties, 789 
Seedling 
Actinidia arguta, zeatin biosynthesis, 208 
Amaranthus tricolor, sodium-deficient, 
early responses to sodium, 112 
apple leaves, water stress-induced abscisic 
acid, paclobutrazol effect, 1051 
barley, salinity stress, tissue-specific pro- 
teins, 324 
corn 
chloroplasts of, uracil-DNA glycosylase 
activity, 1102 
kinetics, phytochrome controlled meso- 
cotyl growth, 390 
potassium influx, root systems, 1416 
cucumber, chilling sensitivity, 677 
mung bean, auxin-induced root develop- 
ment, altered gene expression, 1148 
oat, phytochrome chromophore biosyn- 
thesis, 304 
pea, transglutaminase activity, 972 
sorghum, pathotoxin effects, mercuric 
chloride treatment, 975 
soybean 
microsomes, phosphatidylinositol ex- 
change activity, 1022 
phytohormone levels, growth retardants, 
1018 
tobacco, catalase characterization, 450 
wheat 
extension, rapid phytochrome regula- 
tion, 1059 
freeze-thaw cycle, microsomal mem- 
brane properties, 131 
Senescence, phytohormone levels, soybean 
seedlings, growth retardants, 1018 
L-Serine, phosphatidylcholine synthesis, cas- 
tor bean endosperm, 78 
Serine protease, benzoyl-L-tyrosine p-ni- 
troanilide hydrolases, purification, eti- 
olated corn leaves, 770 
Sesquiterpene, lipoxygenase, hypersensitive 
resistance, potato tuber, 891. 
Sesquiterpenoid phytoalexin, regulation of 
synthesis, 3-hydroxy-3 methylglutaryl 
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coenzyme A reductase, potato, 404 
Shoot 
freshwater aquatic plants, cyanide-resistant 
respiration, 701 
Heliotropium, necines, arginine as precur- 
sor, 42 
sunflower, Cholodny-Went theory, auxin 
sensitivities, 568 
Sodium 
concentration in vacuoles, salt-grown Atri- 
plex gmelini leaves, 173 ; 
early responses to application, sodium-de- 
ficient Amaranthus tricolor, 112 
HCO; uptake, cyanobacterium, 125 
stimulation of photosynthesis, cyanobac- 
teria, 118 
Sodium chloride 
adaptation, solute accumulation, tobacco, 
1408 
17,24 kD depleted photosystem II, wheat 
versus spinach, 587 
Sodium sulfate, tolerant canola callus, char- 
acterization, 106 
Solanaceous plants, expoxidation, hyoscy- 
amine to scopolamine, Hyoscyamus 
niger, 144 
Solutes 
accumulation, sodium chloride adapta- 
tion, tobacco cells, 1408 
concentration in vacuoles, salt-grown Atri- 
plex gmelini leaves, 173 
Sorbitol, ketose reductase activity, develop- 
ing maize endosperm, 830 
Sorghum bicolor 
pathotoxin effects, mercuric chloride treat- 
ment, 975 
rubisco activase, purification and species 
distribution, 930 
sorghum-Striga host-parasite association, 
gas exchange characteristics, 814 
Soybean 
axes and cotyledons, developmental regu- 
lation, 6-conglycinin, 35 
boron stem infusions, increased yield, 969 
elicitor-induced phytoalexin formation, in- 
hibition by citrate, 1276 
genetic male-sterile, chloroplast thyla- 
koids, function and glycerolipid com- 
position, 1357 
isolines, inoculation with Bradyrhizobium 
japonicum, 1291 


acetaldehyde and ethanol biosynthesis, 
1204 


alcohol dehydrogenase, pyruvate decar- 
boxylase activity, 1210 
nitrate reductase, method of separation 
and purification, 654 
low molecular weight heat shock proteins, 
synthesis of, 1007 
microsomes, phosphatidylinositol ex- 
change activity, 1022 
nodule 
quantification, gas permeability, 900 _ 
recovery from water stress, photosyn- 
thate allocation, 456 
regulation of nitrogen fixation, 900 
nodule formation, nitrate inhibition, 266 
nodules, oxygen diffusion barrier, gas ex- 
change characteristics, 164 
photoautotrophic cell suspension culture, 
photosynthetic characteristics, 1451 
pod set, physiological basis, cytokinin in- 
duced increases, 233 
pod set enhancement, synthetic cytokinin 


a 
= 
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analogs, 240 
protoplast culture, genetic transformation, 
856 
Rhizobium symbiosis, regulation of nodu- 
lation, 1391 
role of phosphorus, symbiotic dinitrogen 
fixation, 835 
root 
alcohol dehydrogenase, pyruvate decar- 
boxylase activity, 1210 
endogenous nitrate, sources for light re- 
duction, 1421 
rubisco activase, purification and species 
distribution, 930 
seed, oxidative processes, 1038 
seed growth and development, regulation, 
298 
seedling, phytohormone levels, growth re- 
tardants, 1018 
Spermidine 
accumulation, low temperature acclima- 
tion, citrus, 692 
uptake in carrot cell cultures, 374 
Spermine, stimulation of nuclear NII kinase, 
pea plumules, nuclear peptide phos- 
phorylation, 1397 
Spinach 
chloroplasts 
8-carotene synthesis, 1233 
photosynthetic activities, inhibition by 
phosphonates, 649 
cytosolic ATP-dependent phosphofructo- 
kinase, 205 
dark-incubated chloroplasts, biosynthesis, 
sulfoquinovosyldiacylglycerol, 682 
effects of chloride and calcium, 17,24 kD- 
less PSII membranes, 587 
induction of freezing tolerance 
cold acclimation, 868 
protein synthesis, cold acclimation, 872 
inhibition of leaf NADPH(NADH)-glyox- 
ylate reductase, acetohydroxamate, 
aminooxyacetate, 619 
intact isolated chloroplasts, solid support, 
photosynthesis, 1249 
regulation of sucrose uptake, 1088 
rubisco activase, purification and species 
distribution, 930 
transport of 2-oxoglutarate in chloroplasts, 
ammonia assimilation in light, 624 
Spirodela oligorrhiza, degradation of 32kD 
herbicide binding protein, far red 
light, 348 
Sprouting, wheat embryos, ABA levels and 
sensitivity, 61 
Spruce, identification of gibberellins, com- 
bined gas chromatography-mass spec- 
trometry, 516 
Starch, hydrolyzing enzymes, mature roots, 
sugar beets, 361 
Stem 
Actinidia arguta, zeatin biosynthesis, 208 
freshwater aquatic plants, cyanide-resistant 
respiration, 701 
gibberellins, relation to growth and flow- 
ering, Pharbitis nil, 1126 
pea, fucosylation, xyloglucan, 753 
pine, nature of auxin-wave, 135 
soybean, boron infusions, increased yield, 
969 
Stomata, light-grown Dianthus chinensis, de- 
veloping leaves, glyceraldehyde-3- 
phosphate dehydrogenase-NADP, 
1427 
Storage, effect of high temperature, calcium 
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uptake, pear fruit cells, 153 
Striga hermonthica, sorghum host-parasite 
‘association, gas exchange characteris- 
tics, 814 
Submergence, 1-aminocyclopropane-1-car- 
boxylate synthase activity, rice inter- 
nodes, 282 
Substrate, light reduction, endogenous ni- 
trate, soybean root, 1421 
Succulents, desert, high-temperature sensitiv- 
ity, 1063 
Sucrose 
gradients, pyrophosphate-dependent pro- 
ton transport, maize root membranes, 
1431 
metabolism 
development, netted muskmelon fruit, 
386 


effect of night temperature, rose, 447 

phosphate synthase activity, light modula- 
tion, C, species, 1096 

proton influx, effect of vanadate, castor 
bean, 605 

regulation of uptake, Allium cepa, beet and 
spinach, 1080 

relationship of carbohydrate metabolism, 
fructose 2,6-bisphosphate, darkened 
barley primary leaves, 766 

uptake in phloem of celery, interaction, 
cell turgor and hormones, 1033 

xylem sap flow, dormant maple trees, 495 

Sucrose phosphatase, vacuole preparations, 


accumulation and conversion, developing 
wheat grains, 341 

sucrose metabolism, development, netted 
muskmelon fruit, 386 

transport, developing maize endosperm, 
467 


Sugarcane, stem, sucrose phosphatase, vac- 
uole preparations, 1281 
Sulfate, biosynthesis of sulfoquinovosyldi- 
acylglycerol, dark-incubated chloro- 
plasts, higher plants, 682 
Sulfoquinovosyldiacylglycerol, biosynthesis 
in higher plants, 682 
Sunflower 
Cholodny-Went theory, auxin sensitivities, 
model, 568 
chronic and acute water stress, sun and 
shade, 476 
cotyledons, catalase degradation, peroxi- 
some transition, 225 
gibberellin-like bioregulator, physiological 
studies, 1068 
leaf, image analysis, chlorophyll fluores- 
cence transients, 748 
level of kanamycin resistance, T-DNA pro- 
moter activity, 1185 
low molecular weight heat shock proteins, 
synthesis of, 1007 
low water potentials, leaf magnesium, pho- 
tosynthetic response, 1214 
Sycamore, cytosolic aconitase, characieriza- 
tion, higher plant cells, 1402 
Symbiosis, soybean-Rhizobium, regulation 
of nodulation, 1391 
Synechococcus leopoliensis UTEX 625 (see 
Cyanobacteria) 


T 
Tagetitoxin, effects on plastid ribosomes, 
RNA, wheat leaves, 808 


Taraxacum officinale (see Dandelion) 
Temperature 


cold, pattie patterns and mRNA, alfalfa, 
117 


cold-hardened winter rye, development, 
light-harvesting complex, 19 

cold hardening, polyamine levels, wheat 
and alfalfa, 73 

effect on occurrence, O2 and CO, insensi- 
tive photosynthesis, field grown 
plants, 658 


effect on calcium uptake, pear fruit cells, 
153 


sensitivity, desert succulents, 1063 
induced protein conformational changes, 
plasma membrane-enriched micro- 
somes, barley root, 918, 924 
low 
acclimation and spermidine accumula- 
tion, citrus, 692 
frost tolerance, protein synthesis in bro- 
megrass, 1331 
and development, soybean, 
trans-A?-hexadecenoic acid, winter rye, 
12 
night, sucrose metabolism, rose, 447 
oxidative processes, soybean and pea seeds, 
1038 
Tetcyclacis, regulation of plant morphology, 
soybean seedlings, 1018 
Thawing, freeze-thaw cycie, microsomal 
membrane properties, wheat, 131 
Thigmomorphogenesis, specific inhibition of 
lignification, Bryonia dioica, 10 
Thylakoid membranes 
carotenoid association, characterization, 
Anacystis nidulans, 633 
characterization, ribosome binding, pea, 
31 
genetic male-sterile soybeans, 1357 
lipid unsaturation, physiological role, Ar- 
abidopsis thaliana, 353 
photosystem stoichiometry, light distribu- 
tion, giant kelp, 1325 
polar lipids, chilling sensitivity, Nerium 
oleander, 88 
proton gradients, intact cyanobacteria, 25 
trans-A°-hexadecenoic acid, low tempera- 
ture development, winter rye, 12 
Tobacco 
anapleurotic CO, fixation, phosphoenol- 
pyruvate carboxylase, 58 
autotrophic callus, carbon dioxide and 
oxygen, photosynthesis and growth, 
1055 
avidin-biotin solid phase ELISA, femto- 
mole isopentenyladenine measure- 
ments, 571 
effects of buthionine sulfoximine, Cd-bind- 
ing peptide levels, 574 
glutamine synthetase, 366 
induction, peroxidase isozymes, 438 
leaf 
catalase characterization, 450 
changing irradiance, ribulose bisphos- 
phate carboxylase and mRNAs, 1238 
photorespiration, postillumination car- 
bon dioxide exchange, 862 
nitrate reductase activity deficiency, pho- 
tosynthesis, 67 
peroxidase isoenzymes, organogenesis, 99 
pollen growth, monoclonal antibody bind- 
ing, ELISA, 851 


i 
high 
4 
red beet, sugar beet and sugarcane as 
stem, 1281 
| 


xlii 


rubisco activase, purification and species 
distribution, 930 
solute accumulation, sodium chloride ad- 


membrane transport, effect of fungal com- 
ponents, bean hypocotyls, 428 
nitrate-inducible proteins, RNA transla- 
tion, maize roots, 52 
proton tranport, plasma membrane, red 
beet storage tissue, 613 
red beet/sugar stem, su- 
crose phosphatase, vacuole prepara- 
1281 
transport properties, tomato, 993, 997 
Transferase, localization, pea stem cells, 753 
Transglutaminase, activity in plant tissue, 
peas, 972 
Triacylglycerols 
acyl coenzyme A preference, seed oil bio- 
technology, Cuphea/maize/rapeseed/ 
canola, 762 
neutral lipase activity, castor bean lipid 
bodies, 272 
Trifolium repens (see White clover) 
Trifolium subterraneum, nitrogenase activ- 
ity, nitrate ion uptake, 950 
Triticale, plump and shriveled seeds, acid 
osphatase, purification and proper- 
ties, 789 


Triticum aesitivum (see Wheat) 

Trypin inhibitor, degradation of, proteinase 
characterization, germinating mung 
beans, 93 

Trypsin, oligomerization of phosphoenolpy- 
ruvate carboxylase, inactivation, 
Crassula argentea, 979 

Trypsin inhibitor, purification, secretion, 
embryogenic carrot cells, 197 

Tuberization, extracellular extracts from 
leaves, potato, 214 

Turgor 

cotton leaves and roots, osmotic adjust- 
ment, water stress, 1154 

interaction with hormones, sucrose up- 
take, phloem of celery, 1033 

relation to expansion, growing grape 
leaves, 1166 


SUBJECT INDEX 


wall relaxation, cell expansive growth, driv- 
ing forces, 561 


U 
Ubiquitin, conjugating activities, higher 
plants, 332 
UDP-glucose, 6-D-glucan synthase, sugar 


beet, 565 

Uracil-DNA glycosylase, partial purification 
and characterization, chloroplasts, 
corn seedlings, 1102 

Uricase, bean, 1143 

p-Usnic acid dehydrogenase, equivalence be- 
tween pfr and cyclic AMP, lichen Ev- 
ernia prunastri, 803 


Vv 


Vacuoles 
protein trafficking, plant cells, 965 
solute concentration, halophytes, 173 
sucrose phosphatase, red beet, sugar beet 
and sugarcane stem, 1281 
L-Valine, kinetics of uptake, wild-type and 
mutant tobacco cells, 737 
Vanadate, effect on proton-sucrose cotrans- 
’ port, castor bean, 605 
Vicia faba (see Broad bean) 
Vigna radiata (see Mung beaii) 
Violet, mRNA changes in cotyledon, ethyl- 
ene inhibition, floral induction, 545 
Vitis vinifera (see Grape) 
Voltage-clamp, gating mechanism, potas- 
sium channels, Chara corallina, 433 


w 
Water 
content, conversion of phytochrome regu- 
lation, lettuce dormancy, 887 
ae processes, soybean and pea seeds, 
10 
relation between expansion and cellular 
turgor, growing grape leaves, 1166 
relations, sodium sulfate tolerance, canola 
callus, 106 
splitting, photosystem I-mediated regula- 
tion, red alga, 1373 
transfer, alfalfa/maize association, drought 
survival, 582 
transport in maize roots, 1220 
uptake, circaseptan and circannual rhyth- 
micity, dry stored beans, 707 
Water potential, low, photosynthetic re- 
=" sunflower leaf magnesium, 
Water stress 
changes in protein patterns, roots, rape 
plants, 989 
chronic and acute, sun and shade, Xan- 
thium strumarium and Helianthus an- 
nuus, 476 
induced abscisic acid, paclobutrazol effect, 
apple seedling leaves, 1051 
osmotic adjustment, cotton leaves and 


Plant Physiol. Vol. 84, 1987 


roots, 1154 
plant responses to deficit, leaf glycerolipid 
composition, cotton, 251 
recovery from, nodule activity and photo- 
synthate allocation, soybean, 456 
wall relaxation, cell expansive growth, driv- 
ing forces, 561 
Wheat 
developing embryos, ABA levels and sen- 
Sitivity, 61 
ear filling rate, solute concentrations, 341 
early and late heat shock proteins, 1378 
effects of chloride and calcium, 17,24 kD- 
less PSII membranes, 587 
effects of cold hardening, polyamine levels, 
73 
etiochloroplasts, polypeptide assembly, 
photosystem I and II, 535 


leaf 
age and photosynthesis, 1244 
effects of tagetitoxin, plastid ribosomes 
and RNA, 808 
low molecular weight heat shock proteins, 
synthesis of, 1007 
microsomal membrane properties, effect 
of freeze-thaw cycle, 131 
seedling, extension, rapid phytochrome 
regulation, 1059 
White clover, callus, medicarpin biosyn- 
thesis, p-chloromercuribenzoic acid, 3 
Winter rye 
development, light-harvesting complex, 
cold-hardening temperatures, 19 
low temperature development, trans-A°- 


hexadecenoic acid, 12 


Xanthium strumarium, chronic and acute 
water stress, sun and shade, 476 
Xanthophyll, role in excess light energy dis- 

sipation, Populus balsamifera/Hedera 
helix/Monstera deliciosa, 218 
Xylem, sap flow, sucrose requirement, dor- 
mant maple trees, 495 
Xylogenesis, gibberellin-mediated synergism, 
lettuce pith cultures, 1121 
Xyloglucan, fucosylation, pea stem cells, 753 
O-Xylosyldihydrozeatin, metabolism of zea- 
tin, Phaseolus coccineus, 596 
Xylosyltransferases, Golgi modification, N- 
linked oligosaccharides, bean cotyle- 
dons, 1301 


Z 
Zea (see Corn) 
Zeatin 
biosynthesis, Actinidia arguta,208 
metabolism of, Phaseolus coccineus, 596 
Zeaxanthin, xanthophyll cycle, photoinhibi- 
tion, Populus balsamifera/ Hedera he- 
lix/Monstera deliciosa, 218 
Zein, mRNAs, polypeptide characterization, 
maize, 291 
Zinc, Cd-binding peptide levels, effects on 
buthionine sulfoximine, 574 


= 
4 aptation, 1408 
= wild-type and mutant, kinetics, L-valine 
uptake, 737 
Tomato 
acid phosphatase-1, purification and prop- 
_, exties, 399 
fruit ripening, photosynthetic capacity, 
protein pattern, 911 

» rubisco activase, purification and species 

7 distribution, 930 

transport and compartmentation, 1-ami- 

acid, 

11 

transport properties of tonoplast 

% citrate transport, 997 

H*-ATPase, 993 

| 


Volume Contents 


Number 1. 


REVIEW 

The Exensins—Mary L. Tierney* and Joseph E. Varner 

COMMUNICATIONS 

Induction of Medicarpin Biosynthesis in Ladino Clover 
Callus by p-Chloromercuribenzoic Acid Is Reversed 
by Dithiothreitol—David L. Gustine 

Red Light-Dependent CO, Uptake and Oxygen Evolu- 
tion in Guard Cell Protoplasts of Vicia faba L.: 
Evidence for Photosynthetic CO, Fixation—Ken- 
ichiro Shimazaki and Eduardo Zeiger* 

Specific Inhibition of Lignification in Bryonia dioica. 
Effects on Thigmomorphogenesis—Geert De 
Jaegher* and Nicole Boyer 


ARTICLES 


Low Temperature Development Induces a Specific De- 
crease in trans-A°-Hexadecenoic Acid Content 
which Influences LHCII Organization—Norman P. 
A. Huner*, Marianna Krol, John P. Williams, Ellen 
Maissan, Phillip S. Low, Dane Roberts, and John 
E. Thompson 

Development at Cold-Hardening Temperatures. The 
Structure and Composition of Purified Rye Light 
Harvesting Complex II—Zbigniew Krupa, Norman 
P. A. Huner*, John P. Williams, Ellen Maissan, and 
Douglas R. James 

Proton Gradients in Intact Cyanobacteria—Shimshon 
Belkin, Rolf J. Mehlhorn*, and Lester Packer 

Further Characterization of Ribosome Binding to Thy- 
lakoid Membranes—Josh Hurewitz and André T. 
Jagendorf* 

Developmental Regulation of 6-Conglycinin in Soybean 
Axes and Cotyledons—Beth F. Ladin, Mary L. Tier- 
ney, David W. Meinke, Poori Hosangadi, Michael 
Veith, and Roger N. Beachy* 

Evidence for Arginine as the Endogenous Precursor of 
Necines in Heliotropium—Helena Birecka*, Miec- 
zyslaw Birecki, and M. W. Frohlich 

Endogenous Abscisic Acid and Indole-3-Acetic Acid and 
Somatic Embryogenesis in Cultured Leaf Explants 
of Pennisetum purpureum Schum. Effects in Vivo 
and in Vitro of Glyphosate, Fluridone, and Paclo- 
butrazol—Kanniah Rajasekaran, Mich B. Hein, and 
Indra K. Vasil* 

Nitrate-Induced Changes in Protein Synthesis and Trans- 
lation of RNA in Maize Roots—Peter R. McClure*, 
Thomas E. Omholt, Gary M. Pace, and Pierre-Yves 
Bouthyette 

Anapleurotic CO, Fixation by Phosphoenolpyruvate Car- 
boxylase in C; Plants—Eva Melzer and Marion H. 
O’Leary* 

ABA Levels and Sensitivity in Developing Wheat Em- 
bryos of Sprouting Resistant and Susceptible Culti- 
vars—Mary Walker-Simmons 

Consequence of Absence of Nitrate Reductase Activity 
on Photosynthesis in Nicotiana plumbaginifolia 
Plants—C. Saux, Y. Lemoine, A. Marion-Poll, M. 
H. Valadier, M. Deng, and J. F. Morot-Gaudry* 

Effects of Cold Hardening on the Regulation of Poly- 
amine Levels in Wheat (Triticum aestivum L.) and 
Alfalfa (Medicago sativa L.)—Paul Nadeau*, San- 


May 


78 


dra Delaney, and Lucette Chouinard 

Phosphatidylcholine Synthesis in Castor Bean Endo- 
sperm. I. Metabolism of L-Serine—Anthony J. Kin- 
ney and Thomas S. Moore, Jr.* 

Regulation of Phosphoenolpyruvate Carboxylase Activ- 

- ity in Maize Leaves—Helen D. Doncaster and Rich- 
ard C. Leegood* 

Compositional and Thermal Properties of Thylakoid Po- 
lar Lipids of Nerium oleander L. in Relation to 
Chilling Sensitivity—Glenda R. Orr* and John K. 
Raison 

Characterization of the Proteinase that Initiates the Deg- 
radation of the Trypsin Inhibitor in Germinating 
Mung Beans (Vigna radiata)—Karl A. Wilson* and 
Anna L. Tan-Wilson 

Specific Peroxidase Isoenzymes Are Correlated with Or- 
ganogenesis—Lou Ellen Kay* and Dominick V. 
Basile 

Characterization of Growth, Water Relations, and Pro- 
line Accumulation in Sodium Sulfate Tolerant Callus 
of Brassica napus L. cv Westar (Canola)—Stephen 
F. Chandler and Trevor A. Thorpe* 

Early Responses of Sodium-Deficient Amaranthus tri- 
color L. Plants to Sodium Application—Daisaku 
Ohta, Toru Matoh*, and Eiichi Takahashi 

Na*-Stimulation of Photosynthesis in the Cyanobacter- 
ium Synechococcus UTEX 625 Grown on High Lev- 
els of Inorganic Carbon—Anthony G. Miller* and 
David T. Canvin 

Evidence for Na*-Independent HCO;- Uptake by the 
Cyanobacterium Synechococcus _leopoliensis— 
George S. Espie* and David T. Canvin 

Effect of a Freeze-Thaw Cycle on Properties of Micro- 
somal Membranes from Wheat—Amihud Boro- 
chov, Mark A. Walker, Edward J. Kendall, K. Peter 
Pauls, and Bryan D. McKersie* 

investigations on the Nature of the Auxin-Wave in the 
Cambial Region of Pine Stems. Validation of IAA 
as the Auxin Component by the Avena Coleoptile 
Curvature Assay and by Gas Chromatography-Mass 
Spectrometry-Selected Ion Monitoring—Tomasz J. 
Wodzicki, Hiroshi Abe, Alina B. Wodzicki, Richard 
P. Pharis, and Jerry D. Cohen 

Epoxidation in Vivo of Hyoscyamine to Scopolamine 
Does Not Involve a Dehydration Step—Takashi 
Hashimoto, Junko Kohno, and Yasuyuki Yamada* 

Polyamine Biosynthesis and Effect of Dicyclohexylamine 
during the Cell Cycle of Helianthus tuberosus 
Tuber—Patrizia Torrigiani, Donatella Serafini-Fra- 
cassini, and Nello Bagni* 

Effect of High Temperature on Calcium Uptake by Sus- 
pension-Cultured Pear Fruit Cells—Joshua D. Klein 
and Ian B. Ferguson* 

The Catabolism of (+)-Abscisic Acid by Excised Leaves 
of Hordeum vulgare L. cv Dyan and Its Modification 
by Chemical and Environmental Factors—A. Keith 
Cowan and Ian D. Railton* 

Steady and Nonsteady State Gas Exchange Character- 
istics of Soybean Nodules in Relation to the Oxygen 
Diffusion Barrier—Stephen Hunt*, Bryan J. King, 
David T. Canvin, and David B. Layzell 

Sodium, Potassium, Chloride, and Betaine Concentra- 
tions in Isolated Vacuoles from Salt-Grown Atriplex 


= 
- 1 
82 
3 
88 
7 
93 
10 
12 
106 
112 
19 
118 
25 
125 
31 
131 
35 
135 
42 
47 
144 
52 148 
58 153 
61 157 
67 
164 
73 
173 ; 
xX 


Plant Physiol. Vol. 84, 1987 


gmelini Leaves—TOru Matoh*, Junko Watanabe, 
and Eiichi Takahashi 

Effects of the Timing of Flashes of Light during the 
Course of Cellular Rotation on Phototactic Orien- 
tation of Individual Cells of Cryptomonas—Hisako 
Kaneda and Masaki Furuya* 

Fructose 2,6-Bisphosphate, Carbohydrate Partitioning, 
and Crassulacean Acid Metabolism—T. Fahren- 


VOLUME CONTENTS xi 


dorf, Joseph A. M. Holtum*, U. Mukherjee, and 
Erwin Latzko 


188 Two Immunological Approaches to the Detection of Ri- 


bulose-1,5-Bisphosphate Carboxyiase in Guard Cell 
Chloroplasts—Kevin C. Vaughn 


197 Purification of a Trypsin Inhibitor Secreted by Embry- 


ogenic Carrot Cells—Irene Carlberg, Lisbeth Jons- 
son, Annika Bergenstrahle, and Kenneth Séderhall* 


Number 2. June 


REVIEW 


Fructose 2,6-Bisphosphate and Plant Carbohydrate Me- 
tabolism—Mark Stitt 


COMMUNICATIONS 


Cytosolic ATP-Dependent Phosphofructokinase from 
Spinach—Rainer E. Hausler, Joseph A. M. Hol- 
tum*, and Erwin Latzko 

Hydroxylation of N°-(A?-Isopentenyl)adenine to Zeatin. 
Relative Activities of Organ Systems from Actinidia 
arguta—John W. Einset* and Aron Silverstone 


ARTICLES 


Energization and Activation of Inorganic Carbon Uptake 
by Light in Cyanobacteria—Aaron Kaplan*, Drora 
Zenvirth, Yehouda Marcus, Tatsuo Omata, and 
Teruo Ogawa 

Effects of Extracellular Extracts from Leaves on the 
Tuberization of Cuttings of Potato (Solanum tuber- 
osum L.)—Paul C. Struik*, Eloy J. Boon, and Dick 
Vreugdenhil 

Photoinhibition and Zeaxanthin Formation in Intact 
Leaves. A Possible Role of the Xanthophyll Cycle 
in the Dissipation of Excess Light Energy—Barbara 
Demmig*, Klaus Winter, Almuth Krier, and 
Franz-Christian Czygan 

Catalase Degradation in Sunflower Cotyledons during 
Peroxisome Transition from Glyoxysomal to Leaf 
Peroxisomal Function—Rainer Eising* and Bernt 
Gerhardt 

The Physiological Basis for Cytokinin Induced Increases 
in Pod Set in IX93-100 Soybeans—Dale R. Carl- 
son*, Daniel J. Dyer, C. Daniel Cotterman, and 
Richard C. Durley 

Soybean Pod Set Enhancement with Synthetic Cytokinin 
Analogs—Daniel J. Dyer*, Dale R. Carlson, C. Dan- 
iel Cotterman, James A. Sikorski, and Susan L. 
Ditson 

Formation of 5-Aminolevulinic Acid from Glutamic Acid 
in Algal Extracts. Separation into an RNA and 
Three Required Enzyme Components by Serial Af- 

_finity Chromatography—Jon D. Weinstein, Sandra 
M. Mayer, and Samuel I. Beale* 

Plant Morphological and Biochemical Responses to Field 
Water Deficits. II. Responses of Leaf Glycerolipid 
Composition in Cotton—Richard F. Wilson, John J. 
Burke, and Jerry E. Quisenberry 

Carbon Dioxide Exchange Rates, Ribulose Bisphosphate 
Carboxylase/Oxygenase and Phosphoenolpyruvate 
Carboxylase Activities, and Kernel Growth Charac- 
teristics of Maize—Steven J. Crafts-Brandner* and 
Charles G. Poneleit 

Effect of Ear Removal on CO, Exchange and Activities 
of Ribulose Bisphosphate Carboxylase/Oxygenase 


and Phosphoenolpyruvate Carboxylase of Maize 
Hybrids and Inbred Lines—Steven J. Crafts-Brand- 
ner* and Charles G. Poneleit 

Nitrate Induced Regulation of Nodule Formation in Soy- 
bean—Nasir S. A. Malik*, Harry E. Calvert, and 
Wolfgang D. Bauer 

Ca”* Stimulated Neutral Lipase Activity in Castor Bean 
Lipid Bodies— Matthew J. Hills and Harry Beevers* 

Metabolism of 5-Methylthioribose to Methionine—John 
H. Miyazaki and Shang Fa Yang* 


In Vivo 1-Aminocyclopropane-1-Carboxylate Synthase 


Activity in Internodes of Deepwater Rice. Enhance- 
ment by Submergence and Low Oxygen Levels— 
Ephraim Cohen and Hans Kende* 

Euphorbia escula L. Root and Root Bud Indole-3-Acetic 
Acid Levels at Three Phenologic Stages—Scott J. 
Nissen* and Mike E. Foley : 

Characterization of Polypeptides Corresponding to 
Clones of Maize Zein mRNAS—Gad Galili, Eve- 
lynn E. Kawata, and Brian A. Larkins* 

Comparison of in Situ and in Vitro Regulation of Soy- 
bean Seed Growth and Development—Daniel J. 
Dyer*, C. Daniel Cotterman, and Josephine C. Cot- 
terman 

Phytochrome Chromophore Biosynthesis. Both 5-Ami- 
nolevulinic Acid and Biliverdin Overcome Inhibition 
by Gabaculine in Etiolated Avena sativa L. Seed- 
lings—Tedd D. Elich and J. Clark Lagarias* 

Transport and Compartmentation of 1-Aminocyclopro- 
pane-1-Carboxylic Acid and Its Structural Analog, 
a-Aminoisobutyric Acid, in Tomato Pericarp 
Slices—Robert A. Saftner* and James E. Baker 

Photonastic Control of Leaflet Orientation in Melilotus 
indicus (Fabaceae)—Amnon Schwartz*, Sarah Gil- 
boa, and Dov Koller 

Salinity Stress Induced Tissue-Specific Proteins in Bar- 
ley Seedlings—Subbanaidu Ramagopal 

Demonstration of ATP-Dependent, Ubiquitin-Conjugat- 
ing Activities in Higher Plants—Richard D. Vierstra 

Storage Protein Synthesis during Oat (Avena sativa L.) 
Seed Development—Dawn S. Luthe 

Accumulation and Conversion of Sugars by Developing 
Wheat Grains. VII. Effect of Changes in Sieve Tube 
and Endosperm Cavity Sap Concentrations on the 
Grain Filling Rate—Donald B. Fisher* and Roger 
M. Gifford 

Degradation of the 32 kD Herbicide Binding Protein in 
Far Red Light—Victor Gaba, Jonathan B. Marder, 
Bruce M. Greenberg, Autar K. Mattoo, and Marvin 
Edelman* 

The Effects of Reduced Amounts of Lipid Unsaturation 
on Chloroplast Ultrastructure and Photosynthesis in 
a Mutant of Arabidopsis—Peter McCourt, Ljerka 
Kunst, John Browse, and Chris R. Somerville* 

Purification and Properties of Starch Hydrolyzing En- 
zymes in Mature Roots of Sugar Beets—Hiroshi 


: 
178 
18 
2 
266 
21 
14 
2 
1 
8 
225 
23 
272 
277 
282 
28 
26 
29 
1 
| 
3 | 
| 1 
| 
| 
| 
3 
24 
3 
3 
2 
34 | 
1 
3 
1 
: 
| = 
a 
| | 


374 


428 


447 


450 


Masuda*, Toshimasa Takahashi, and Shiro Suga- 


wara 

Glutamine Synthetase of Nicotiana plumbaginifolia. 
Cloning and in Vivo Expression—Scott V. Tingey 
and Gloria M. Coruzzi* 

Pelyamine Uptake in Carrot Cell Cultures—Rossella 
Pistocchi, Nello Bagni*, and José A. Creus 

Effects of Chilling and ABA on [H]Gibberellin A, Me- 
tabolism in Somatic Embryos of Grape (Vitis vini- 
fera L. x V. rupestris Scheele)—David Pearce*, 
Richard P. Pharis, K. Rajasekaran, and Michael G. 
Mullins 

Sucrose Metabolism in Netted Muskmelon Fruit during 
Development—Sarah E. Lingle* and James R. Dun- 
lap 

A Kinetic Analysis of Phytochrome Controlled Mesoco- 
tyl Growth in Zea mays Seedlings—A Yahalom, B. 
L. Epel*, Z. Glinka, I. R. MacDonald, and D. C. 
Gordon 

An Evaluation of 2,5-Norbornadiene as a Reversible 
Inhibitor of Ethylene Action in Deepwater Rice— 
Anthony B. Bleecker*, Stefan Rose-John, and Hans 
Kende 

Purification and Properties of Acid Phosphatase-1 from 
a Nematode Resistant Tomato Cultivar—Elizabeth 
M. Paul and Valerie M. Williamson* 

Involvement of 3-Hydroxy-3-Methylglutaryl Coenzyme 
A Reductase in the Regulation of Sesquiterpenoid 
Phytoalexin Synthesis in Potato—Bruce A. 
Stermer* and Richard M. Bostock 

Specific mRNA and rRNA Levels in Greening Pea 
Leaves during Recovery from Iron Stress—Susan C. 
Spiller, Lon S. Kaufman, William F. Thompson, 
and Winslow R. Briggs* 

Identification of a Receptor Protein in Cotton Fibers for 
the Herbicide 2,6-Dichlorobenzonitrile—Deborah 
P. Delmer*, Stephen M. Read, and Geoffrey Cooper 

The Isolation and Partial Characterization of the Lipo- 
polysaccharides from Several Rhizobium trifolii 
Mutants Affected in Root Hair Infection—Russell 
W. Carlson*, Robert Shatters, Jauh-Lin Duh, Elroy 
Turnbull, Brian Hanley, Barry G. Rolfe, and Mi- 
chael A. Djordjevic 

The Effect of Extracellular Components from Colletotri- 
chum lindemuthianum on Membrane Transport in 
Vesicles Isolated from Bean Hypocotyl—Kim R. 
Rogers and Anne J. Anderson* 

A Tight-Seal Whole Cell Study of the Voltage-Depend- 
ent Gating Mechanism of K*-Channels of Proto- 
plasmic Droplets of Chara corallina—Fabrice 
Homblé 

Tissue Specificity of Tobacco Peroxidase Isozymes and 
Their Induction by Wounding and Tobacco Mosaic 
Virus Infection—L. Mark Lagrimini* and Steven 
Rothstein 

Rapid Effects of IAA on Cell Surface Proteins from 
Intact Carrot Suspension Culture Cells—Roger A. 
O’Neill* and Tom K. Scott 

Effect of Night Temperature on the Activity of Sucrose 
Phosphate Synthase, Acid Invertase, and Sucrose 
Synthase in Source and Sink Tissues of Rosa hy- 
brida cv Golden Times—Eli Khayat* and Naftaly 
Zieslin 

Biochemical and Developmental Characterization of 
Multiple Forms of Catalase in Tobacco Leaves— 
Evelyn A. Havir* and Neil A. McHale 

Nodule Activity and Allocation of Photosynthate of Soy- 


VOLUME CONTENTS 


461 


467 


472 


476 


491 


501 


516 


535 


555 


Plant Physiol. Vol. 84, 1987 


bean during Recovery from Water Stress—Robert 
J. Fellows, Robert P. Patterson*, C. David Raper, 
Jr., and Dorothy Harris 

Photosynthesis, Leaf Anatomy, and Cellular Constitu- 
ents in the Polyploid C, Grass Panicum virgatum— 
Donn A. Warner*, Maurice S. B. Ku, and Gerald 
E. Edwards 

In Vitro Sugar Transport in Zea mays L. Kernels. I. 
Characteristics of Sugar Absorption and Metabo- 
lism by Developing Maize Endosperm—Stephen M. 
Griffith, Robert J. Jones, and Mark L. Brenner 

In Vitro Sugar Transport in Zea mays L. Kernels. II. 
Characteristics of Sugar Absorption and Metabo- 
lism by Isolated Developing Embryos—Stephen M. 
Griffith, Robert J. Jones*, and Mark L. Brenner 

Comparisons of Photosynthetic Responses of Xanthium 
strumarium and Helianthus annuus to Chronic and 
Acute Water Stress in Sun and Shade—Gui-Ying | 
Ben, C. Barry Osmond, and Thomas D. Sharkey* 

Structural, Functional, and Evolutionary Analysis of Ri- 
bulose-1,5-Bisphosphate Carboxylase from the 
Chromophytic Alga Olisthodiscus luteus—Scott M. 
Newman and Rose Ann Cattolico* 

Measurement of Indole-3-Acetic Acid in Peach Fruits 
(Prunus persica L. Batsch cv Redhaven) during De- 
velopment—Anita Nina Miller*, Christopher S. 
Walsh, and Jerry D. Cohen 

A Requirement for Sucrose in Xylem Sap Flow from 
Dormant Maple Trees—Robert W. Johnson*, Mel- 
vin T. Tyree, and Michael A. Dixon 

Alfalfa Root Nodule Carbon Dioxide Fixation. II. Im- 
munological Studies of Nodule Phosphoenolpyru- 
vate Carboxylase—Susan S. Miller, Kristin L. M. 

- Boylan, and Carroll P. Vance* 

Increased Lysine and Seed Storage Protein in Rice Plants 
Recovered from Calli Selected with Inhibitory Lev- 
els of Lysine plus Threonine and S-(2-Amino- 
ethyl)cysteine—Gideon W. Schaeffer* and Frank T. 
Sharpe, Jr. 

Identification of Gibberellins in Norway Spruce (Picea 
abies [L.] Karst.) by Combined Gas Chromatogra- 
phy-Mass Spectrometry—Per Christer Odén*, 
Ludger Schwenen, and Jan E. Graebe 

A Role for Ca”* in the Elicitation of Rishitin and Lubimin 
Accumulation in Potato Tuber Tissue—Michael N. 
Zook, Jeffrey S. Rush, and Joseph A. Kuc* 

Variable Effects of Nitrate on ATP-Dependent Proton 
Transport by Barley Root Membranes—Frances M. 
DuPont 

Synthesis and Assembly of the Polypeptides of Photo- 
system I and II in Isolated Etiochloroplasts of 
Wheat—Junichi Obokata 

Indole-3-Ethanol Oxidase in Phycomyces blakesleeanus 
Bgff. Characterization of the Enzyme—Peter 
Schramm, Thomas Rausch, and Willy Hilgenberg* 

Changes in Cotyledon mRNA during Ethylene Inhibition 
of Floral Induction in Pharbitis nil Strain Violet— 
Michael Lay-Yee, Roy M. Sachs, and Michael S. 
Reid* 

Changes in Levels of Intermediates of the C, Cycle and 
Reductive Pentose Phosphate Pathway under Var- 
ious Light Intensities in Maize Leaves—Hideaki 
Usuda 

Fatty Acids of Rice Coleoptiles in Air and Anoxia— 
Dennis J. Brown and Harry Beevers* 

Corrections 


xii 
366 
381 
386 
390 = 
395 483 
399 
404 
495 
; 415 509 
421 
520 
526 
433 
438 
541 
443 545 
549 
560 
456 


Plant Physiol. Vol. 84, 1987 


561 


574 


578 


582 


587 


613 
619 


624 


633 


REVIEW 


Wall Relaxation and the Driving Forces for Cell Expan- 
sive Growth—Daniel J. Cosgrove 


COMMUNICATIONS 


(1-3)-8-p-Glucan Synthase from Sugar Beet. II. Prod- 
uct Inhibition by UDP—David L. Morrow and Wil- 
liam J. Lucas* 

New Light on the Cholodny-Went Theory—Ian R. Mac- 
donald* and James W. Hart 

An Avidin-Biotin Solid Phase ELISA for Femtomole 
Isopentenyladenine and Isopentenyladenosine 
Measurements in HPLC Purified Plant Extracts— 
Bruno Sotta*, Gilles Pilate, Florence Pelese, Issam 
Sabbagh, Malgorzata Bonnet, and Regis Maldiney 

Effects of Buthionine Sulfoximine on Cd-Binding Peptide 
Levels in Suspension-Cultured Tobacco Cells 
Treated with Cd, Zn, or Cu—R. Neil Reese and 
George J. Wagner* 

Influence of Light on the Ferredoxin-Dependent Gluta- 
mate Synthase in Maize Leaves—Akira Suzuki, Cé- 
line Audet, and Ann Oaks* 


ARTICLES 


Water Transfer in an Alfalfa/Maize Association. Sur- 
vival of Maize during Drought—Steven J. Corak, 
Dale G. Blevins*, and Stephen G. Pallardy 

Studies on 17,24 kD Depleted Photosystem II Mem- 
branes. I. Evidences for High and Low Affinity 
Calcium Sites in 17,24 kD Depleted PSII Mem- 
branes from Wheat versus Spinach—Kirk V. Cam- 
marata and George M. Cheniae* 

Metabolism of '*C-Zeatin in Phaseolus Embryos. Occur- 
rence of O-Xylosyldihydrozeatin and Its Ribonucleo- 
side—David W. S. Mok* and Machteld C. Mok 

Carbon Flow and Metabolic Specialization in the Tissue 
Layers of the Crassulacean Acid Metabolism Plant, 
Peperomia camptotricha—John N. Nishio* and Ir- 
win P. Ting 

The Effect of Vanadate on Proton-Sucrose Cotransport 
in Ricinus Cotyledons—Dick Vreugdenhil* and 
Roger M. Spanswick 

Photosynthesis of Euglena gracilis under Cobalamin- 
Sufficient and -Limited Growing Conditions—Y uji 
Isegawa*, Yoshihisa Nakano, and Shozaburo Ki- 
taoka 

Proton Transplant in Plasma Membrane and Tonoplast 
Vesicles from -Red Beet (Beta vulgaris L.) Storage 
Tissue. A Comparative Study of Ion Effects on ApH 
and AWY—John L. Giannini and Donald P. Briskin* 

Inhibition of Spinach Leaf NADPH(NADH)-Glyoxylate 
Reductase by Acetohydroxamate, Aminooxyacetate, 
and Glycidate—Leszek A. Kleczkowski*, Douglas 
D. Randall, and Dale G. Blevins 

A Two-Translocator Model for the Transport of 2-Oxo- 
glutarate and Glutamate in Chloroplasts during Am- 
monia Assimilation in the Light—K. C. Woo*, U. 
I. Fliigge, and Hans W. Heldt 

Isolation and Characterization of a Carotenoid-Associ- 
ated Thylakoid Protein from the Cyanobacterium 
Anacystis nidulans R2A—Kazumori Masamoto, Har- 
old-C. Riethman, and Louis A. Sherman* 

Relationship between Respiration and CAM-Cycling in 


VOLUME CONTENTS 
Number 3. July 


654 


665 


670 


677 


692 


701 


716 


720 


726 


732 


Peperomia camptotricha—Asmita Patel* and Irwin 

P. Ting 

Metabolism of Monoterpenes. Metabolic Fate of (+)- 
Camphor in Sage (Salvia officinalis)—Rodney Cro- 
teau*, Hamdy El-Bialy, and Shangara S. Dehal 

Inhibition of the Photosynthetic Activities of Isolated 
Spinach Chloroplasts by Phosphonate Com- 
pounds—Bruria Heuer and Archie R. Portis, Jr.* 

A Method for the Separation and Partial Purification of 
the Three Forms of Nitrate Reductase Present in 
Wild-Type Soybean Leaves—Luc Streit, Barry A. 
Martin, and James E. Harper* 

The Effect of Temperature on the Occurrence of O, and 
CO, Insensitive Photosynthesis in Field Grown 
Plants—Rowan F. Sage* and Thomas D. Sharkey 

Involvement of Reversible Inactivation in the Regulation 
of Nitrate Reductase Enzyme Levels in Chlamydo- 
monas reinhardtii—Antonio R. Franco, Jacobo 
Cardenas*, and Emilio Fernandez 

Dissipation of the Membrane Potential in Susceptible 
Corn Mitochondria by the Toxin of Helminthospor- 
ium maydis, Race T, and Toxin <7 cero 
Holden and Heven Sze* 

Chilling Sensitivity of Cucumber Cotyledon Protoplasts 
and Seedlings—M. Keith Pomeroy* and J. Brian 
Mudd 

Biosynthesis of Sulfoquinovosyldiacylglycerol in Higher 
Plants. The Incorporation of “SO, by Intact Chio- 
roplasts in Darkness—K. F. Kleppinger-Spartce 
and J. B. Mudd* 

Purine Nucleoside Transport in Petunia Pollen Is an 
Active, Carrier-Mediated System Not Sensitive to 
Nitrobenzylthioinosine and Not Renewed during 
Pollen Tube Growth—Rajender K. Kamboj and 
John F. Jackson* 

Evaluation of Polyamine and Proline Levels during. Low 
Temperature Acclimation of Citrus—Mosbah M. 
Kushad* and George Yelenosky 

The Effect of Abscisic Acid and Other Inhibitors on 
Photosynthetic Capacity and the Biochemistry of 
CO, Assimilation—Jeffrey R. Seemann* and 
Thomas D. Sharkey 

Cyanide-Resistant Respiration in Photosynthetic Organs 
of Freshwater Aquatic Plants—Joaquim Azcon- 
Bieto*, Joaquim Murillo, and Josep Pefuelas 

Expression of Circaseptan and Circannual Rhythmicity 
in the Imbibition of Dry Stored Bean Seeds—Eric 
Spruyt*, Jean-Pierre Verbelen, and Jan A. De Greef 

A Mutant of Synechococcus PCC7942 Incapable of 
Adapting to Low CO, Concentration—Teruo 
Ogawa*, Takashi Kaneda, and Tatsuo Omata 

Seed Dormancy in Red Rice. VI. Monocarboxylic Acids: 
A New Class of pH-Dependent Germination Stim- 
ulants—Marc Alan Cohn*, Lisa A. Chiles, John A. 
Hughes, and Karen J. Boullion 

Vacuolar/Extravacuolar Distribution of Aminopepti- 
dases in Giant Alga Chara australis and Partial 
Purification of One Such Enzyme—Yuji Moriyasu*, 
Katsuhiro Sakano, and Masashi Tazawa 

Cytokinin Oxidase from Phaseolus vulgaris Callus Tis- 
sues. Enhanced in Vitro Activity of the Enzyme in 
the Presence of Copper-Imidazole Complexes—J. 
Mark Chatfield and Donald J. Armstrong* 

Purification and Characterization of Ethylene Inducing 


. 
xii 
649 
565 
568 
571 
658 
| 
|__| 
|| 
688 
|| 
600 
605 
= 
609 
70 7 
71 
|_| 
640 
: 


xiv 


737 


743 


748 


753 


757 


762 


766 


781 


VOLUME CONTENTS 


Proteins from Cellulysin— Y oram Fuchs and James 

D. Anderson* 

Kinetics of L-Valine Uptake in Suspension-Cultured 
Cells and Protoplast-Derived Cells of Tobacco. 
Comparison of Wild-Type and the Val'-2 Mutant— 
Marinus Pilon and Adrianus C. Borstlap* 

Developmental Control of CAM in Peperomia scan- 
dens—Peter A. Holthe*, Leonel da S. L. Sternberg, 
and Irwin P. Ting 

Image Analysis of Chlorophyll Fluorescence Transients 
for Diagnosing the Photosynthetic System of At- 
tached Leaves—Kenji Omasa*, Ken-ichiro Shima- 
zaki, Ichiro Aiga, Walter Larcher, and Morio Onoe 

Fucosylation of Xyloglucan: Localization of the Trans- 
ferase in Dictyosomes of Pea Stem Cells—Anne 
Camirand*, David Brummell, and Gordon Ma- 
clachlan 

Evidence That an Internal Carbonic Anhydrase Is Pre- 
sent in 5% CO,-Grown and Air-Grown Chlamydo- 
monas—James V. Moroney, Robert K. Togasaki, 
H. David Husic, and N. E. Tolbert* 

Acyl Coenzyme A Preference of Diacylglycerol Acyl- 
transferase from the Maturing Seeds of Cuphea, 
Maize, Rapeseed, and Canola—Yi-zhi Cao and An- 
thony H. C. Huang* 

Relationship between Fructose 2,6-Bisphosphate and 
Carbohydrate Metabolism in Darkened Barley Pri- 
mary Leaves—Chris Baysdorfer*, Richard C. 
Sicher, and Diane F. Kremer 

Purification and Characterization of Two Benzoyl-L-Ty- 
rosine p-Nitroanilide Hydrolases from Etiolated 
Leaves of Zea mays L.—Michio Doi* and Yuzo 
Shioi 

Amino Acid Metabolism of Lemna minor L. II. Re- 
sponses to Chlorsulfuron—David Rhodes*, Austin 
L. Hogan, Luanne Deal, Gene C. Jamieson, and 
Philip Haworth 

Determination of Betaines by Fast Atom Bombardment 
Mass Spectrometry. Identification of Glycine Be- 
taine Deficient Genotypes of Zea mays—David 
Rhodes*, Patrick J. Rich, Ann C. Myers, Carol C. 
Reuter, and Gene C. Jamieson 

Purification and Properties of Acid Phosphatase from 
Plump and Shriveled Seeds of Triticale—Te May 
Ching*, Tsan-Piao Lin, and Robert J. Metzger 

Environmental Effects on Photosynthesis, Nitrogen-Use 
Efficiency, and Metabolite Pools in Leaves of Sun 
and Shade Plants—Jeffrey R. Seemann*, Thomas 
D. Sharkey, JinLang Wang, and C. Barry Osmond 

Equivalence between Pfr and Cyclic AMP in the Induc- 
tion of D-Usnic Acid Dehydrogenase in the Lichen 
Evernia prunastri—A. Avalos and C. Vicente* 

Effect of Tagetitoxin on the Levels of Ribulose 1,5- 
Bisphosphate Carboxylase, Ribosomes, and RNA in 
Plastids of Wheat Leaves—Jean H. Lukens*, Den- 
nis E. Mathews, and R. D. Durbin 

Gas Exchange Characteristics of the Sorghum-Striga 
Host-Parasite Association—Malcolm C. Press*, Ja- 
net M. Tuohy, and George R. Stewart 

A Second Extensin-Like Hydroxyproline-Rich Glycopro- 
tein from Carrot Cell Walls—Joel P. Stafstrom* and 
L. Andrew Staehelin 

Oxidation of Indole-3-Acetic Acid-Amino Acid Conju- 
gates by Horseradish Peroxidase—Ro Dong Park* 
and Chang Kyu Park 

Ketose Reductase Activity in Developing Maize Endo- 

sperm—Douglas C. Doehlert 


835 
841 


847 


862 


872 


887 


891 


911 


918 


924 


930 


Plant Physiol. Vol. 84, 1987 


Investigation of the Role of Phosphorus in Symbiotic 
Dinitrogen Fixation—Daniel Wesley Israel 

An Electric Current Associated with Gravity Sensing in 
Maize Roots—Thomas Bjérkman* and A. Carl Leo- 
pold 

Effect of Inhibitors of Auxin Transport and of Calmod- 
ulin on a Gravisensing-Dependent Current in Maize 
Roots—Thomas Bjérkman* and A. Carl Leopold 

An Enzyme-Linked Immunosorbent Assay (ELISA) for 
in Vitro Pollen Growth Based on Binding of a Mon- 
oclonal Antibody to the Pollen Tube Surface—Philip 
J. Harris, Katy Freed, Marilyn A. Anderson, Jodie 
A. Weinhandl, and Adrienne E. Clarke* 

Soybean Protoplast Culture and Direct Gene Uptake and 
Expression by Cultured Soybean Protoplasts— 
Willy Lin*, Joan T. Odell, and Ronald M. Schreiner 

Quantitation of the O,-Dependent, CO,-Reversible Com- 
ponent of the Postillumination CO, Exchange Tran- 
sient in Tobacco and Maize Leaves—Richard B. 
Peterson 

Induction of Freezing Tolerance in Spinach during Cold 
Acclimation—Charles L. Guy*, Rita L. Hummel, 
and Dale Haskell 

Induction of Freezing Tolerance in Spinach Is Associated 
with the Synthesis of Cold Acclimation Induced 
Proteins—Charles L. Guy* and Dale Haskell 

Use of a Light-Induced Respiratory Transient to Meas- 
ure the Optical Cross Section of Photosystem I in 
Chlorella—Nancy L. Greenbaum, Arthur C. Ley, 
and David C. Mauzerall* 

Azolla-Anabaena Relationship. XIII. Fixation of ['*N] 
N.2—John C. Meeks*, Nisan A. Steinberg, Carol S. 
Enderlin, Cecillia M. Joseph, and Gerald A. Peters 

Water Content and the Conversion of Phytochrome Reg- 
ulation of Lettuce Dormancy—Christina W. Ver- 
tucci*, Frank A. Vertucci, and A. Carl Leopold 

Inhibition of Salicylhydroxamic Acid, BW755C, Eicos- 
atetraynoic Acid, and Disulfiram of Hypersensitive 
Resistance Elicited by Arachidonic Acid or Poly-L- 
Lysine in Potato Tuber—Carol L. Presig* and Jo- 
seph A. Ku¢ 

Osmotic Dependence of the Transmembrane Potential 
Difference of Broadbean Mesocarp Cells—Ze- 
Sheng Li and Serge Delrot* 

Regulation of Soybean Nitrogen Fixation in Response to 
Rhizosphere Oxygen. I. Role of Nodule Respira- 
tion—P. Randall Weisz and Thomas R. Sinclair* 

Regulation of Soybean Nitrogen Fixation in Response to 
Rhizosphere Oyxgen. II. Quantification of Nodule 
Gas Permeability—P. Randall Weisz and Thomas 
R. Sinclair* 

Changes in Photosynthetic Capacity and Photosynthetic 
Protein Pattern during Tomato Fruit Ripening— 
Birgit Piechulla, Richard E. Glick, Hubert Bahl, 
Anastasios Melis, and Wilhelm Gruissem* 

Temperature-Induced Protein Conformational Changes 
in Barley Root Plasma Membrane-Enriched Micro- 
somes. I. Effect of Temperature on Membrane Pro- 
tein and Lipid Mobility—Charles R. Caldwell* and 
Carol E. Whitman 

Temperature-Induced Protein Conformational 
in Barley Root Plasma Membrane-Enriched Micro- 
somes. II. Intrinsic Protein Fluorescence—Charles 
R. Caldwell 

Purification and Species Distribution of Rubisco Acti- 
vase—Michael E. Salvucci*, Jeffrey M. Werneke, 
William L. Ogren, and Archie R. Portis, Jr. 


= 
| | 
851 
856 
868 
879 
770 
883 
895 
739 
900 
796 
906 
803 
808 
814 
820 
| 
826 
830 


Plant Physiol. Vol. 84, 1987 


937 Calmodulin mRNA in Barley (Hordeum vulgare L.). 
Apparent Regulation by Cell Proliferation and 
Light—Raymond E. Zielinski 

944 '3C Nuclear Magnetic Resonance Study of Acetate In- 
‘corporation into Malate During Ca”*-Uptake by Iso- 
lated Leaf Tissues—Rolf Borchert* and Grover W. 
Everett 

950 Nitrogenase Activity in Trifolium subterraneum L. in 
Relation to the Uptake of Nitrate Ions—James 
Henry Silsbury 


REVIEW 


965 Protein Trafficking in Plant Cells—Guy della-Cioppa*, 
Ganesh M. Kishore, Roger N. Beachy, and Robert 
T. Fraley 


COMMUNICATIONS 


969 Boron Stem Infusions Stimulate Soybean Yield by In- 
creasing Pods on Lateral Branches—Mary K. Schon 
and Dale G. Blevins* 

972 Evidence for Transglutaminase Activity in Plant Tis- 
sue—Isaac Icekson and Akiva Apelbaum* 

975 Pathotoxin Effects in Sorghum Are Also Produced by 
Mercuric Chloride Treatment—Elbert A. Traylor, 
Scott H. Shore, Richard F. Ransom, and Larry D. 
Dunkle* 

979 Oligomerization and the Sensitivity of Phosphoenolpy- 
ruvate Carboxylase to Inactivation by Proteinases— 
Randolph T. Wedding* and M. Kay Black 

982 Comparison of a Commercial ELISA Assay for Indole- 
3-Acetic Acid at Several Stages of Purification and 
Analysis by Gas Chromatography-Selected Ion 
Monitoring-Mass Spectrometry Using a °C,-La- 
beled Internal Standard—Jerry D. Cohen*, Michael 
G. Bausher, Krystyna Bialek, George Buta, Gregory 
F. W. Gocal, Loeke M. Janzen, Richard P. Pharis, 

Arden N. Reed, and Janet P. Slovin 

987 Comparison of Tissue Preparation Methods for Assay of 
Nicotinamide Coenzymes—Zhifan Zhao, Xiuchan 
Hu, and Cleon W. Ross* 

989 Drought-Induced Changes in Protein Patterns of Bras- 
sica napus var. oleifera Roots—Nicole Vartanian*, 
Catherine Damerval, and Dominique de Vienne 


ARTICLES 


993 Transport Properties of the Tomato Fruit Tonoplast. I. 
Identification and Characterization of an Anion-Sen- 
sitive H*-ATPase—Nancy Oleski, Peiman Mah- 
davi, Galen Peiser, and Alan B. Bennett* 

997 Transport Properties of the Tomato Fruit Tonoplast. II. 
Citrate Transport—Nancy Oleski, Peiman Mah- 
davi, and Alan B. Bennett* 

1001 Isolation and Characterization of ABA-Insensitive Cell 

Lines of Carrot—Chumpo! Borkird and Z. Renee 

_ Sung* 

1007 Synthesis of the Low Molecular Weight Heat Shock 
Proteins in Plants—Michael A. Mansfield* and Joe 
L. Key 

1018 Regulation of Plant Morphology by Growth Retardants. 
Effects on Phytohormone Levels in Soybean Seed- 
lings Determined by Immunoassay—Klaus Gross- 
mann, Jacek Kwiatkowski, Heinrich Shiebecker, 

and Johannes Jung* 


VOLUME CONTENTS 


Number 4. August 


XV 


954 The Nitrogen Use Efficiency of C; and C, Plants. I. Leaf 
Nitrogen, Growth, and Biomass Partitioning in 
Chenopodium album (L.) and Amaranthus retro- 
flexus (L.)—Rowan F. Sage* and Robert W. Pearcy 

959 The Nitrogen Use Efficiency of C; and C, Plants. II. 

Leaf Nitrogen Effects on the Gas Exchange Char- 

acteristics of Chenopodium album (L.) and Amar- 

anthus retroflexus (L.)—Rowan F. Sage* and Rob- 
ert W. Pearcy 


1022 Characteristics of a Phosphatidylinositol Exchange Ac- 
tivity of Soybean Microsomes—Anna Stina Sande- 
lius and D. James Morré* 

1028 Immunocytochemical Localization of Phosphoribulose 
Kinase in the Cyanelles of Cyanophora paradoxa 
and Glaucocystis nostochinearum—Elisabeth Man- 
geney, Anna M. Hawthornthwaite, Geoffrey A. 
Codd, and Sarah P. Gibbs* 

1033 Interaction of Cell Turgor and Hormones on Sucrose 
Uptake in Isolated Phloem of Celery—Jaleh Daie 

1038 Oxidative Processes in Soybean and Pea Seeds. Effect 
of Light, Temperature, and Water Content—Chris- 
tina W. Vertucci and A. Carl Leopold* 

1044 Identification of Polysaccharide Hydrolases Involved in 
Autolytic Degradation of Zea Cell Walls—Linda P. 
Nock and Christopher J. Smith* 

1051 Effect of Paclobutrazol on Water Stress-Induced Abs- 
cisic Acid in Apple Seedling Leaves—Shiow Y. 
Wang*, Tung Sun, Zuo L. Ji, and Miklos Faust 

1055 Effects of CO, and O, on Photosynthesis and Growth of 
Autotrophic Tobacco Callus—Neil A. McHale*, Is- 
rael Zelitch, and Richard B. Peterson 

1059 Rapid Phytochrome Regulation of Wheat Seedling Ex- 
tension. Light Pretreatment Extends Coupling Time, 
Increases Response Lag, and Decreases Light Sen- 
sitivity—Harry Smith* and G. Michael Jackson 

1063 High-Temperature Sensitivity and Its Accumulation for 
Photosynthetic Electron Transport Reactions of De- 
sert Succulents—Mahadev B. Chetti and Park S. 
Nobel* 

1068 Physiological Studies of a Synthetic Gibberellin-Like 
Bioregulator. II. Effect of Site of Application on 
Biological Activity—Jeffrey C. Suttle* and Julie F. 
Hultstrand 

1074 Cytochrome Oxidase Subunit II Gene from Carrot Con- 
tains an Intron—Frank J. Turano*, Lorin R. De- 
Bonte, Kenneth G. Wilson, and Benjamin F. Mat- 


thews 

1080 Regulation of Phosphoenolpyruvate Carboxylase from 
Crassula argentea. Further Evidence on the Dimer- 
Tetramer Interconversion—Min-Xian Wu and Ran- 
dolph T. Wedding* 

1084 pH Effects on the Activity and Regulation of the NAD 
Malic Enzyme—Kenneth O. Willeford and Ran- 
dolph T. Wedding* 

1088 Influence of Internal Sugar Levels on Apoplasmic Re- 
trieval of Exogenous Sucrose in Source Leaf Tis- 
sue—Clyde Wilson and William J. Lucas* 

1096 Light Modulation and Localization of Sucrose Phosphate 
Synthase Activity between Mesophyll Cells and 
Bundle Sheath Cells in C, Species—Ryu Ohsugi 
and Steven C. Huber* 

1102 Partial Purification and Characterization of Uracil-DNA 

Glycosylase Activity from Chloroplasts of Zea mays 


964 Correction 
A 


VOLUME CONTENTS 


Seedlings—Robert J. Bensen* and Huber R. War- 


ner 

1107 Isolation and Characterization of Esters of Indole-3- 
Acetic Acid from the Liquid Endosperm of the Horse 
Chestnut (Aesculus species)—Wojciech Domagal- 
ski, Aga Schulze, and Robert S. Bandurski* 

1114 Influence of Chloroplast Development on the Activation 
of the Diphenyl Ether Herbicide Acifluorfen- 
Methyl—Blaik P. Halling* and George R. Peters 

1121 Gibberellin-Mediated Synergism of Xylogenesis in Let- 
tuce Pith Cultures—David Pearce*, A. Raymond 
Miller, Lorin W. Roberts, and Richard P. Pharis 

1126 Gibberellins in Relation to Growth and Flowering in 
Pharbitis nil Chois—Roderick W. King, Richard P. 
Pharis*, and Lewis N. Mander 

1132 Gibberellins, Endogenous and Applied, in Relation to 
Flower Induction in the Long-Day Plant Lolium 
temulentum—Richard P. Pharis*, Lloyd T. Evans, 
Rod W. King, and Lewis N. Mander 

1139 Interaction of Indoleacetic Acid with Its Inositol and 
Glucoside Conjugates in Avena Coleoptile Curva- 
ture—Tomasz J. Wodzicki, Richard P. Pharis*, and 
Alina B. Wodzicki 

1143 Purification, cDNA Cloning, and Developmental Expres- 
sion of the Nodule-Specific Uricase from Phaseolus 
vulgaris L.—Federico Sanchez*, Francisco Campos, 
Jaime Padilla, Jean-Marc Bonneville, Consuelo En- 
riquez, and Daniel Caput 

1148 Altered Gene Expression during Auxin-Induced Root 
Development from Excised Mung Bean Seedlings— 
Rajinder S. Dhindsa*, Guangyuan Dong, and Louis 
Lalonde 

1154 Osmotic Adjustment in Cotton (Gossypium hirsutum L.) 
Leaves and Roots in Response to Water Stress— 
Derrick M. Oosterhuis* and Stan D. Wullschleger 

1158 Determination by Gas Chromatography-Mass Spectrom- 
etry of [’*Ns]Adenine Incorporation into Endogenous 
Cytokinins and the Effect of Tissue Age on Cytoki- 
nin Biosynthesis in Datura innoxia Crown Gall Tis- 
sue—Lok Man §. Palni*, Stephen A. B. Tay, and 
John K. MacLeod 

1166 Dynamic Relation between Expansion and Cellular Tur- 
gor in Growing Grape (Vitis vinifera L.) Leaves— 
Kenneth A. Shackel*, Mark A. Matthews, and Jan- 
ice C. Morrison 

1172 Changes in Protein Patterns and Translatable Messenger 
RNA Populations during Cold Acclimation of Al- 
falfa—Shyam S. Mohapatra, Ronald J. Poole, and 
Rajinder Dhindsa* 

1177 Fluxes of H* and K* in Corn Roots. Characterization 
and Stoichiometries Using Ion-Selective Microelec- 
trodes—Ian A. Newman, Leon V. Kochian, Michael 
A. Grusak, and William J. Lucas* 

1185 Factors Affecting the Level of Kanamycin Resistance in 
Transformed Sunflower Cells—Robert Nutter*, Ni- 
cholas Everett, Dorothy Pierce, Lucy Panganiban, 
Patricia Okubara, Rosanna Lachmansingh, Des- 
mond Mascarenhas, Heather Welch, Irvin Mettler, 
Lucille Pomeroy, Jill Johnson, and John Howard 

1193 Flavone Limitations to Root Nodulation and Symbiotic 
Nitrogen Fixation in Alfalfa— Yoram Kapulnik, Ce- 
cillia M. Joseph, and Donald A. Phillips* 

1197 Intracellular Localization of Heat Shock Proteins in 
Maize—Pam Cooper and Tuan-Hua David Ho* 

1204 Acetaldehyde and Ethanol Biosynthesis in Leaves of 
Plants—Thomas W. Kimmerer* and Robert C. 
MacDonald 

1210 Alcohol Dehydrogenase and Pyruvate Decarboxylase Ac- 


Plant Physiol. Vol. 84, 1987 


tivity in Leaves and Roots of Eastern Cottonwood 
(Populus deltoides Bartr.) and Soybean (Glycine 
max L.)—Thomas W. Kimmerer 

1214 Leaf Magnesium Alters Photosynthetic Response to Low 
Water Potentials in Sunflower—I. Madhusudana 
Rao, Robert E. Sharp, and John S. Boyer* 

1220 Water Transport in Maize Roots. Measurement of Hy- 
draulic Conductivity, Solute Permeability, and of 
Reflection Coefficients of Excised Roots Using the 
Root Pressure Probe—Ernst Steudle*, Ram Oren, 
and Ernst-Detlef Schulze 

1233 §-Carotene Synthesis in Isolated Spinach Chloroplasts. 
Its Tight Linkage to Photosynthetic Carbon Metab- 
olism—Detlef Schulze-Siebert and Gernot Schultz* 

1238 Acclimation of Ribulose Bisphosphate Carboxylase and 
mRNAs to Changing Irradiance in Adult Tobaeco 
Leaves. Differential Expression in LSU and SSU 
mRNA—Jean-Louis Prioul* and Agnés Reyss 

1244 Influence of Leaf Age on Photosynthesis, Enzyme Activ- 
ity, and Metabolite Levels in Wheat—Shigetoshi 
Suzuki, Hitoshi Nakamoto, Maurice S. B. Ku, and 
Gerald E. Edwards* 

1249 Photosynthesis by Intact Isolated Chloroplasts on Solid 
Support—Zoran G. Cerovic, John K. Cheesbrough, 
and David A. Walker* 

1252 Control of the Photosynthetic Apparatus of Acetabularia 
mediterranea by Blue Light. Analysis by Light- 
Saturation Curves—Heike Wennicke and Rainer 
Schmid* 

1257 Iron Specifically Protects Corn Protoplasts from T-Toxin 
of Cochliobolus heterostrophus—W. Donald 
MacRae and O. C. Yoder* 

1265 Maize Root Growth and Localized Indol-3yl-Acetic Acid 
Treatment. A New Methodological Approach—Phi- 
lippe Meuwly and Paul-Emile Pilet* 

1270 Salt Stress Increases the Level of Translatable mRNA 
for Phosphoenolpyruvate Carboxylase in Mesem- 
bryanthemum crystallinum—James A. Ostrem*, 
Steve W. Olson, Jiirgen M. Schmitt, and Hans J. 
Bohnert 

1276 Inhibition of Elicitor-Induced Phytoalexin Formation in 
Cotton and Soybean Cells by Citrate—Izydor Ap- 
ostol, Philip S. Low, Peter Heinstein*, Robert D. 
Stipanovic, and David W. Altman 

1281 Sucrose Phosphatase Associated with Vacuole Prepara- 
tions from Red Beet, Sugar Beet, and Immature 
Sugarcane Stem—John S. Hawker*, Genevieve M. 
Smith, Hilary Phillips, and Joseph T. Wiskich 

1286 Induction of Defense Responses in Cultured Parsley Cells 
by Plant Cell Wall Fragments—Keith R. Davis* 
and Klaus Hahlbrock 

1291 Responses of Rj, and rj; Soybean Isolines to Inoculation 
with Bradyrhizobium japonicum—Steven G. 
Pueppke* and John H. Payne 

1296 The Linamarin 8-Glucosidase in Costa Rican Wild Lima 
Beans (Phaseolus lunatus L.) Is Apoplastic—Marco 
Frehner* and Eric E. Conn 

1301 Substrate Specificities of N-Acetylglucosaminyl-, Fuco- 
syl-, and Xylosyltransferases that Modify Glycopro- 
teins in the Golgi Apparatus of Bean Cotyledons— 
Kenneth D. Johnson* and Maarten J. Chrispeels 

1309 Gabaculine Inhibition of Chlorophyll Biosynthesis and 
Nodulation in Phaseolus lunatus L.—Thomas B. 
May, James A. Guikema*, Ralph L. Henry, Marie 
K. Schuler, and Peter P. Wong 

1314 Nitrogen Enhancement of Phosphorous Transport in 
Roots of Zea mays L. I. Effects of Ammonium and 
Nitrate Pretreatment—Frank W. Smith and Wil- 


= 
xvi 
3 
4 
« 


Plant Physiol. Vol. 84, 1987 


liam A. Jackson* 

1319 Nitrogen Enhancement of Phosphate Transport in Roots 
of Zea mays L. II. Kinetic and Inhibitor Studies— 
Frank W. Smith and William A. Jackson* 

1325 Photosystem Stoichiometry and Excitation Distribution 
in Chloroplasts from Surface and Minus 20 Meter 
Blades of Macrocystis pyrifera, the Giant Kelp— 
Barbara M. Smith and Anastasios Melis* 

1331 Protein Synthesis in Bromegrass (Bromus inermis Leyss) 
Cultured Cells during the Induction of Frost Toler- 
ance by Abscisic Acid or Low Temperature—Albert 
J. Robertson*, Lawrence V. Gusta, Martin J. T. 
Reaney, and Masaya Ishikawa 

1337 Correlation between Calmodulin Activity and Gravitropic 
Sensitivity in Primary Roots of Maize—Charles L. 
Stinemetz, Konrad M. Kuzmanoff, Michael L. Ev- 
ans*, and Harry W. Jarrett 

1343 Cottonseed Malate Synthase. Purification and Immuno- 
chemical Characterization—Richard N. Trelease*, 
Cheryl A. Hermerath, Rickie B. Turley, and Chris- 
tine M. Kunce 

1350 Cottonseed Malate Synthase. Biogenesis in Maturing 
and Germinated Seeds—Rickie B. Turley and Rich- 
ard N. Trelease* 

1357 Studies on Genetic Male-Sterile Soybeans. V. Effects of 
Male-Sterility on the Function and Glycerolipid 
Composition of Chloroplast Thylakoids—John J. 
Burke*, Willy Kalt-Torres, Joseph W. Burton, and 
Richard F. Wilson 

1361 Differential Effect of Auxin on in Vivo Extensibility of 
Cortical Cylinder and Epidermis in Pea Inter- 
nodes— Ulrich Kutschera* and Winslow R. Briggs 

1367 Effect of H* Excretion on the Surface pH of Corn Root 
Cells Evaluated by Using Weak Acid Influx as a pH 
Probe—Hervé Sentenac* and Claude Grignon 

1373 Photosystem I-Mediated Regulation of Water Splitting 
in the Red Alga, Porphyra sanjuanensis—Peter R. 
Sibbald and William Vidaver* 

1378 Early and Late Heat Shock Proteins in Wheats and 
Other Cereal Species—Ada Necchi, Norberto E. 
Pogna*, and Sergio Mapelli 

1385 Potentiometric Cyanine Dyes Are Sensitive Probes for 
Mitochondria in Intact Plant Cells. Kinetin En- 
hances Mitochondrial Fluorescence—Zhanjiang 
Liu, W. R. Bushnell*, and Robert Brambl 

1391 Regulation of Nodulation in the Soybean-Rhizobium 


VOLUME CONTENTS xVil 


Symbiosis. Strain and Cultivar Variability—David 
S. Heron* and Steven G. Pueppke 

1397 Spermine Stimulation of a Nuclear NII Kinase from Pea 
Plumules and Its Role in the Phosphorylation of a 
Nuclear Polypeptide—Neeraj Datta*, Margaret B. 
Schell, and Stanley J. Roux 

1402 Characterization of a Cytosolic Aconitase in Higher Plant 
Cells—Renaud Brouquisse, Mikio Nishimura, 
Jacques Gaillard, and Roland Douce* 

1408 Solute Accumulation in Tobacco Cells Adapted to 
NaCl—Marla L. Binzel*, Paul M. Hasegawa, David 
Rhodes, Sangita Handa, Avtar K. Handa, and Ray 
A. Bressan 

1416 Potassium Influx into Maize Root Systems. Influence of 
Root Potassium Concentration and Ambient Am- 
monium—Fabiano R. Vale, William A. Jackson*, 
and Richard J. Volk 

1421 Endogenous NO>;~ in the Root as a Source of Substrate 
for Reduction in the Light—Thomas W. Rufty, Jr.*, 
Richard J. Volk, and Charles T. MacKown 

1427 Activity of Glyceraldehyde-3-Phosphate Dehydrogen- 
ase-NADP in Developing Leaves of Light-Grown 
Dianthus chinensis L.—Judith G. Croxdale* and 
Thalia Pappas 

1431 Localization in Sucrose Gradients of the Pyrophosphate- 
Dependent Proton Transport of Maize Root Mem- 
branes—Alain Chanson and Paul-Emile Pilet* 

1437 Study of Energy Storage Processes in Bundle Sheath 
Cells of Zea mays—Radovan Popovic*, Marc 
Beauregard, and Roger M. Leblanc 

1442 Atrazine Resistance in Chenopodium album. Low and 
High Levels of Resistance to the Herbicide Are 
Related to the Same Chloroplast PSBA Gene Mu- 
tation—Priscilla Bettini, Sheila McNally, Mireille 
Sevignac, Henri Darmency, Jacques Gasquez, and 
Michel Dron* 

1447 Impairment of Photorespiratory Carbon Flow into Rub- 
ber by the Inhibition of the Glycolate Pathway in 
Guayule (Parthenium argentatum Gray)—A. Ra- 
machandra Reddy, M. Suhasini, and V. S. Rama 
Das* 

1451 Photosynthetic Characteristics of a Photoautotrophic 
Cell Suspension Culture of Soybean—Suzanne M. 
D. Rogers*, William L. Ogren, and Jack M. Wid- 


holm 


9 
TE 


ty 


Volume Contents by Subject 


METABOLISM AND ENZYMOLOGY 


Red Light-Dependent CO, Uptake and Oxygen Evolu- 
tion in Guard Cell Protoplasts of Vicia faba L.: 
Evidence for Photosynthetic CO, Fixation—Ken- 
ichiro Shimazaki and Eduardo Zeiger* 

Further Characterization of Ribosome Binding to Thy- 
lakoid Membranes—Josh Hurewitz and André T. 
Jagendorf* 

Evidence for Arginine as the Endogenous Precursor of 
Necines in Heliotropium—Helena Birecka*, Miec- 
zyslaw Birecki, and M. W. Frohlich 

Anapleurotic CO, Fixation by Phosphoenolpyruvate Car- 
boxylase in C; Plants—Eva Melzer and Marion H. 
oO’ 


Leary* 

Consequence of Absence of Nitrate Reductase Activity 
on Photosynthesis in Nicotiana plumbaginifolia 
Plants—C. Saux, Y. Lemoine, A. Marion-Poll, M. 
H. Valadier, M. Deng, and J. F. Morot-Gaudry* 

Phosphatidyicholine Synthesis in Castor Bean Endo- 
sperm. I. Metabolism of t-Serine—Anthony J. Kin- 
ney and Thomas S. Moore, Jr.* 

Regulation of Phosphoenolpyruvate Carboxylase Activ- 
ity in Maize Leaves—Helen D. Doncaster and Rich- 
ard C. Leegood* 

Characterization of the Proteinase that Initiates the Deg- 
radation of the Trypsin Inhibitor in Germinating 
Mung Beans (Vigna radiata)—Karl A. Wilson* and 
Anna L. Tan-Wilson 

Early Responses of Sodium-Deficient Amaranthus tri- 
color L. Plants to Sodium Application—Daisaku 
Ohta, Téru Matoh*, and Eiichi Takahashi 

Epoxidation in Vivo of Hyoscyamine to Scopolamine 
Does Not Involve a Dehydration Step—Takashi 
Hashimoto, Junko Kohno, and Yasuyuki Yamada* 

The Catabolism of (+)-Abscisic Acid by Excised Leaves 
of Hordeum vulgare L. cv Dyan and Its Modification 
by Chemical and Environmental Factors—A. Keith 
Cowan and Ian D. Railton* 

Fructose 2,6-Bisphosphate, Carbohydrate Partitioning, 
and Crassulacean Acid Metabolism—T. Fahren- 
dorf, Joseph A. M. Holtum*, U. Mukherjee, and 
Erwin Latzko 

Fructose 2,6-Bisphosphate and Plant Carbohydrate Me- 
tabolism— Mark Stitt 

Cytosolic ATP-Dependent Phosphofructokinase from 
Spinach—Rainer E. Hausler, Joseph A. M. Hol- 
tum*, and Erwin Latzko 

Formation of 5-Aminolevulinic Acid from Glutamic Acid 
in Algal Extracts. Separation into an RNA and 
Three Required Enzyme Components by Serial Af- 
finity Chromatography—Jon D. Weinstein, Sandra 

M. Mayer, and Samuel I. Beale* 

Ca** Stimulated Neutral Lipase Activity in Castor Bean 
Lipid Bodies—Matthew J. Hills and Harry Beevers* 

Metabolism of 5-Methylthioribose to Methionine—John 
H. Miyazaki and Shang Fa Yang* 

Phytochrome Chromophore Biosynthesis. Both 5-Ami- 
nolevulinic Acid and Biliverdin Overcome Inhibition 
by Gabaculine in Etiolated Avena sativa L. Seed- 
lings—Tedd D. Elich and J. Clark Lagarias* 

Demonstration of ATP-Dependent, Ubiquitin-Conjugat- 
ing Activities in Higher Plants—Richard D. Vierstra 


361 Purification and Properties of Starch Hydrolyzing En- 


zymes in Mature Roots of Sugar Beets—Hiroshi 
Masuda*, Toshimasa Takahashi, and Shiro Suga- 
wara 


XViii 


Sucrose Metabolism in Netted Muskmelon Fruit during 
Development—Sarah E. Lingle* and James R. Dun- 
lay 

Sinititilibe and Properties of Acid Phosphatase-1 from 
a Nematode Resistant Tomato Cultivar—Elizabeth 
M. Paul and Valerie M. Williamson* 

Identification of a Receptor Protein in Cotton Fibers for 
the Herbicide 2,6-Dichlorobenzonitrile—Deborah 
P. Delmer*, Stephen M. Read, and Geoffrey Cooper 

Biochemical and Developmental Characterization of 
Multiple Forms of Catalase in Tobacco Leaves— 
Evelyn A. Havir* and Neil A. McHale 

Photosynthesis, Leaf Anatomy, and Cellular Constitu- 
ents in the Polyploid C, Grass Panicum virgatum— 
Donn A. Warner*, Maurice S. B. Ku, and Gerald 
E. Edwards 

In Vitro Sugar Transport in Zea mays L. Kernels. I. 
Characteristics of Sugar Absorption and Metabo- 
lism by Developing Maize Endosperm—Stephen M. 
Griffith, Robert J. Jones, and Mark L. Brenner 

In Vitro Sugar Transport in Zea mays L. Kernels. II. 
Characteristics of Sugar Absorption and Metabo- 
lism by Isolated Developing Embryes-—Stephen M. 
Griffith, Robert J. Jones*, and Mark L. Brenner 

Structural, Functional, and Evolutionary Analysis of Ri- 
bulose-1,5-Bisphosphate Carboxylase from the 
Chromophytic Alga Olisthodiscus luteus—Scott M. 
Newman and Rose Ann Cattolico* 

Increased Lysine and Seed Storage Protein in Rice Plants 
Recovered from Calli Selected with Inhibitory Lev- 
els of Lysine plus Threonine and S-(2-Amino- 
ethyl)cysteine—Gideon W. Schaeffer* and Frank T. 
Sharpe, Jr. 

Indole-3-Ethanol Oxidase in Phycomyces blakesleeanus 
Bgff. Characterization of the Enzyme—Peter 
Schramm, Thomas Rausch, and Willy Hilgenberg* 

Changes in Levels of Intermediates of the C, Cycle and 
Reductive Pentose Phosphate Pathway under Var- 
ious Light Intensities in Maize Leaves—Hideaki 
Usuda 

Fatty Acids of Rice Coleoptiles in Air and Anoxia— 
Dennis J. Brown and Harry Beevers* 

(1-—3)-8-D-Glucan Synthase from Sugar Beet. II. Prod- 
uct Inhibition by UDP—David L. Morrow and Wil- 
liam J. Lucas* 

Effects of Buthionine Sulfoximine on Cd-Binding Peptide 
Levels in Suspension-Cultured Tobacco Cells 
Treated with Cd, Zn, or Cu—R. Neil Reese and 
George J. Wagner* 

Influence of Light on the Ferredoxin-Dependent Gluta- 
mate Synthase in Maize Leaves—Akira Suzuki, Cé- 
line Audet, and Ann Oaks* 

Carbon Flow and Metabolic Specialization in the Tissue 
Layers of the Crassulacean Acid Metabolism Plant, 
Peperomia camptotricha—John N. Nishio* and Ir- 
win P. Ting 

Inhibition of Spinach Leaf NADPH(NADH)-Glyoxylate 
Reductase by Acetohydroxamate, Aminooxyacetate, 
and Glycidate—Leszek A. Kleczkowski*, Douglas 
D. Randall, and Dale G. Blevins 

A Two-Translocator Model for the Transport of 2-Oxo- 
glutarate and Glutamate in Chloroplasts during Am- 
monia Assimilation in the Light—K. C. Woo*, U. 
I. Fliigge, and Hans W. Heldt 

Relationship between Respiration and CAM-Cycling in 
Peperomia camptotricha—Asmita Patel* and Irwin 


P. Ting 


7 
399 
3 415 
42 450 
67 
467 
78 
472 
4 82 
3 483 
93 
112 
2 144 
157 
a 182 | 
4 555 
565 
201 
; 205 574 
244 
578 
600 
272 
277 
619 
304 
4 
624 
332, 
| 


Plant Physiol. Vol. 84, 1987 


701 


720 


726 


743 


753 


757 


762 


766 


Metabolism of Monoterpenes. Metabolic Fate of (+)- 
Camphor in Sage (Salvia officinalis)—Rodney Cro- 
teau*, Hamdy El-Bialy, and Shangara S. Dehal 

Inhibition of the Photosynthetic Activities of Isolated 
Spinach Chloroplasts by Phosphonate Com- 
pounds—Bruria Heuer and Archie R. Portis, Jr.* 

A Method for the Separation and Partial Purification of 
the Three Forms of Nitrate Reductase Present in 
Wild-Type Soybean Leaves—Luc Streit, Barry A. 
Martin, and James E. Harper* 

Involvement of Reversible Inactivation in the Regulation 
of Nitrate Reductase Enzyme Levels in Chlamydo- 
monas reinhardtii—Antonio R. Franco, Jacobo 
Cardenas*, and Emilio Fernandez 

Biosynthesis of Sulfoquinovosyldiacylglycerol in Higher 
Plants. The Incorporation of *SQ, by Intact Chlo- 
roplasts in Darkness—K. F. Kleppinger-Sparace 
and J. B. Mudd* 

Cyanide-Resistant Respiration in Photosynthetic Organs 
of Freshwater Aquatic Plants—Joaquim Azcon- 
Bieto*, Joaquim Murillo, and Josep Penuelas 

Vacuolar/Extravacuolar Distribution of Aminopepti- 
dases in Giant Alga Chara australis and Partial 
Purification of One Such Enzyme— Yuji Moriyasu*, 
Katsuhiro Sakano, and Masashi Tazawa 

Cytokinin Oxidase from Phaseolus vulgaris Callus Tis- 
sues. Enhanced in Vitro Activity of the Enzyme in 
the Presence of Copper-Imidazole Complexes—J. 
Mark Chatfield and Donald J. Armstrong* 

Developmental Control of CAM in Peperomia scan- 
dens—Peter A. Holthe*, Leonel da S. L. Sternberg, 

- and Irwin P. Ting 

Fucosylation of Xyloglucan: Localization of the Trans- 
ferase in Dictyosomes of Pea Stem Cells—Anne 
Camirand*, David Brummell, and Gordon Ma- 
clachlan 

Evidence That an Internal Carbonic Anhydrase Is Pre- 
sent in 5% CO,-Grown and Air-Grown Chlamydo- 
monas—James V. Moroney, Robert K. Togasaki, 
H. David Husic, and N. E. Tolbert* 

Acyl Coenzyme A Preference of Diacylglycerol Acyl- 
transferase from the Maturing Seeds of Cuphea, 
Maize, Rapeseed, and Canola— Yi-zhi Cao and An- 
thony H. C. Huang* 

Relationship between Fructose 2,6-Bisphosphate and 
Carbohydrate Metabolism in Darkened Barley Pri- 
mary Leaves—Chris Baysdorfer*, Richard C. 
Sicher, and Diane F. Kremer 

Purification and Characterization of Two Benzoyl-L-Ty- 
rosine p-Nitroanilide Hydrolases from Etiolated 
Lanes of Zea mays L.—Michio Doi* and Yuzo 

Amino Acid Metabolism of Lemna minor L. Il. Re- 
sponses to Chlorsulfuron—David Rhodes*, Austin 
L. Hogan, Luanne Deal, Gene C. Jamieson, and 
Philip Haworth 

Purification and Properties of Acid Phosphatase from 
Plump and Shriveled Seeds of Triticale—Te May 
Ching*, Tsan-Piao Lin, and Robert J. Metzger 

Oxidation of Indole-3-Acetic Acid-Amino Acid Conju- 
gates by Horseradish Peroxidase—Ro Dong Park* 
and Chang Kyu Park 

Ketose Reductase Activity in Developing Maize Endo- 
sperm— Douglas C. Doehlert 

Quantitation of the O,-Dependent, CO,-Reversible Com- 
ponent of the Postillumination CO, Exchange Tran- 
sient in Tobacco and Maize Leaves—Richard B. 
Peterson 

Azolla-Anabaena Relationship. XIII. Fixation of ['°N] 


VOLUME CONTENTS xix 


N.—John C. Meeks*, Nisan A. Steinberg, Carol S. 
Enderlin, Cecillia M. Joseph, and Gerald A. Peters 

Purification and Species Distribution of Rubisco Acti- 
vase—Michael E. Salvucci*, Jeffrey M. Werneke, 
William L. Ogren, and Archie R. Portis, Jr. 

13C Nuclear Magnetic Resonance Study of Acetate In- 
corporation into Malate During Ca’*-Uptake by Iso- 
lated Leaf Tissues—Rolf Borchert* and Grover W. 
Everett 

Nitrogenase Activity in Trifolium subterraneum L. in 
Relation to the Uptake of Nitrate Ions—James 
Henry Silsbury 

Evidence for Transglutaminase Activity in Plant Tis- 

sue—lIsaac Icekson and Akiva Apelbaum* 
Oligomerization and the Sensitivity of Phosphoenolpy- 
ruvate Carboxylase to Inactivation by Proteinases— 
Randolph T. Wedding* and M. Kay Black 

Comparison of Tissue Preparation Methods for Assay of 
Nicotinamide Coenzymes—Zhifan Zhao, Xiuchan 
Hu, and Cleon W. Ross* 

1044 Identification of Polysaccharide Hydrolases Involved in 
Autolytic Degradation of Zea Cell Walls—Linda P. 
Nock and Christopher J. Smith* 

1055 Effects of CO, and O, on Photosynthesis and Growth of 
Autotrophic Tobacco Callus—Neil A. McHale*, Is- 
rael Zelitch, and Richard B. Peterson 

1080 Regulation of Phosphoenolpyruvate Carboxylase from 
Crassula argentea. Further Evidence on the Dimer- 
Tetramer Interconversion—Min-Xian Wu and Ran- 
dolph T. Wedding* 

1084 pH Effects on the Activity and Regulation of the NAD 
Malic Enzyme—Kenneth O. Willeford and Ran- 
dolph T. Wedding* 

1096 Light Modulation and Localization of Sucrose Phosphate 
Synthase Activity between Mesophyll Cells and 
Bundle Sheath Cells in C, Species—Ryu Ohsugi 
and Steven C. Huber* 

1102 Partial Purification and Characterization of Uracil-DNA 
Glycosylase Activity from Chloroplasts of Zea mays 
Seedlings—Robert J. Bensen* and Huber R. War- 


ner 

1158 Determination by Gas Chromatography-Mass Spectrom- 
etry of [‘*N;}Adenine Incorporation into Endogenous 
Cytokinins and the Effect of Tissue Age on Cytoki- 
nin Biosynthesis in Datura innoxia Crown Gali Tis- 
sue—Lok Man S. Palni*, Stephen A. B. Tay, and 
John K. MacLeod 

1233 6-Carotene Synthesis in Isolated Spinach Chloroplasts. 
Its Tight Linkage to Photosynthetic Carbon Metab- 
olism— Detlef Schulze-Siebert and Gernot Schultz* 

1249 Photosynthesis by Intact Isolated Chloroplasts on Solid 
Support—Zoran G. Cerovic, John K. Cheesbrough, 
and David A. Walker* 

1281 Sucrose Phosphatase Associated with Vacuole Prepara- 
tions from Red Beet, Sugar Beet, and Immature 
Sugarcane Stem—John S. Hawker*, Genevieve M. 
Smith, Hilary Phillips, and Joseph T. Wiskich 

1296 The Linamarin 6-Glucosidase in Costa Rican Wild Lima 
Beans (Phaseolus lunatus L.) Is Apoplastic—Marco 
Frehner* and Eric E. Conn 

1343 Cottonseed Malate Synthase. Purification and Immuno- 
chemical Characterization—Richard N. Trelease*, 
Cheryl A. Hermerath, Rickie B. Turley, and Chris- 
tine M. Kunce 

1350 Cottonseed Malate Synthase. Biogenesis in Maturing 
and Germinated Seeds—Rickie B. Turley and Rich- 
ard N. Trelease* 

1357 Studies on Genetic Male-Sterile Soybeans. V. Effects of 
Male-Sterility on the Function and Glycerolipid 


987 


643 
649 
654 
|| 
|| 
7715 
$26 = 
830 
862 
883 


VOLUME CONTENTS 


Composition of Chloroplast Thylakoids—John J. 
Burke*, Willy Kalt-Torres, Joseph W. Burton, and 
Richard F. Wilson 

1397 Spermine Stimulation of a Nuclear NII Kinase from Pea 
Plumules and Its Role in the Phosphorylation of a 
Nuclear Polypeptide—Neeraj Datta*, Margaret B. 
Schell, and Stanley J. Roux 

1402 Characterization of a Cytosolic Aconitase in Higher Plant 
Cells—Renaud Brouquisse, Mikio Nishimura, 
Jacques Gaillard, and Roland Douce* 

1421 Endogenous NO;~ in the Root as a Source of Substrate 
for Reduction in the Light—Thomas W. Rufty, Jr.*, 
Richard J. Volk, and Charles T. MacKown 

1447 Impairment of Photorespiratory Carbon Flow into Rub- 
ber by the Inhibition of the Glycolate Pathway in 
Guayule (Parthenium argentatum Gray)—A. Ra- 
machandra Reddy, M. Suhasini, and V. S. Rama 
Das* 

1451 Photosynthetic Characteristics of a Photoautotrophic 
Cell Suspension Culture of Soybean—Suzanne M. 
D. Rogers*, William L. Ogren, and Jack M. Wid- 
holm 


MOLECULAR BIOLOGY AND GENE REGULA- 
TION 


Developmental Regulation of 8-Conglycinin in Soybean 
Axes and Cotyledons—Beth F. Ladin, Mary L. Tier- 
ney, David W. Meinke, Poori Hosangadi, Michael 
Veith, and Roger N. Beachy* 

Nitrate-Induced Changes in Protein Synthesis and Trans- 
lation of RNA in Maize Roots—Peter R. McClure*, 
Thomas E. Omholt, Gary M. Pace, and Pierre-Yves 
Bouthyette 

Characterization of Polypeptides Corresponding to 
Clones of Maize Zein mRNAS—Gad Galili, Eve- 
lynn E. Kawata, and Brian A. Larkins* 

Salinity Stress Induced Tissue-Specific Proteins in Bar- 
ley Seedlings—Subbanaidu Ramagopal 

Storage Protein Synthesis during Oat (Avena sativa L.) 
Seed Development—Dawn S. Luthe 

Glutamine Synthetase of Nicotiana plumbaginifolia. 
Cloning and in Vivo Expression—Scott V. Tingey 
and Gloria M. Coruzzi* 

Specific mRNA and rRNA Levels in Greening Pea 
Leaves during Recovery from Iron Stress—Susan C. 
Spiller, Lon S. Kaufman, William F. Thompson, 
and Winslow R. Briggs* 

Synthesis and Assembly of the Polypeptides of Photo- 
system I and II in Isolated Etiochloroplasts of 
Wheat—Junichi Obokata 

Changes in Cotyledon mRNA during Ethylene Inhibition 
of Floral Induction in Pharbitis nil Strain Violet— 
Michael Lay-Yee, Roy M. Sachs, and Michael S. 
Reid* 

856 Soybean Protoplast Culture and Direct Gene Uptake and 
Expression by Cultured Soybean Protoplasts— 
Willy Lin*, Joan T. Odell, and Ronald M. Schreiner 

937 Calmodulin mRNA in Barley (Hordeum vulgare L.). 
Apparent Regulation by Cell Proliferation and 
Light—Raymond E. Zielinski 

1007 Synthesis of the Low Molecular Weight Heat Shock 
Proteins in Plants—Michael A. Mansfield* and Joe 
L. Key 

1074 Cytochrome Oxidase Subunit II Gene from Carrot Con- 
tains an Intron—Frank J. Turano*, Lorin R. De- 
Bonte, Kenneth G. Wilson, and Benjamin F. Mat- 
thews 

1148 Altered Gene Expression during Auxin-Induced Root 


Plant Physiol. Vol. 84, 1987 


Development from Excised Mung Bean Seedlings— 
Rajinder S. Dhindsa*, Guangyuan Dong, and Louis 
Lalonde 

1172 Changes in Protein Patterns and Translatable Messenger 
RNA Populations during Cold Acclimation of Al- 
falfa—Shyam S. Mohapatra, Ronald J. Poole, and 
Rajinder S. Dhindsa* 

1185 Factors Affecting the Level of Kanamycin Resistance in 
Transformed Sunflower Cells—Robert Nutter*, Ni- 
cholas Everett, Dorothy Pierce, Lucy Panganiban, 
Patricia Okubara, Rosanna Lachmansingh, Des- 
mond Mascarenhas, Heather Welch, Irvin Mettler, 
Lucille Pomeroy, Jill Johnson, and John Howard 

1238 Acclimation of Ribulose Bisphosphate Carboxylase and 
mRNAs to Changing Irradiance in Adult Tobacco 
Leaves. Differential Expression in LSU and SSU 
mRNA—Jean-Louis Prioul* and Agnés Reyss 

1442 Atrazine Resistance in Chenopodium album. Low and 
High Levels of Resistance to the Herbicide Are 
Related to the Same Chloroplast PSBA Gene Mu- 
tation—Priscilla Bettini, Sheila McNally, Mireille 
Sevignac, Henri Darmency, Jacques Gasquez, and 
Michel Dron* 


ENVIRONMENTAL AND STRESS PHYSIOLOGY 


Induction of Medicarpin Biosynthesis in Ladino Clover 
Callus by p-Chloromercuribenzoic Acid Is Reversed 
by Dithiothreitol—David L. Gustine 

Low Temperature Development Induces a Specific De- 
crease in trans-A>-Hexadecenoic Acid Content 
which Influences LHCII Organization—Norman P. 
A. Huner*, Marianna Krol, John P. Williams, Ellen 
Maissan, Phillip S. Low, Dane Roberts, and John 
E. Thompson 

Development at Cold-Hardening Temperatures. The 
Structure and Composition of Purified Rye Light 
Harvesting Complex II—Zbigniew Krupa, Norman 
P. A. Huner*, John P. Williams, Ellen Maissan, and 
Douglas R. James 

Effects of Cold Hardening on the Regulation of Poly- 
amine Levels in Wheat (Triticum aestivum L.) and 
Alfalfa (Medicago sativa L.)—Paul Nadeau*, San- 
dra Delaney, and Lucette Chouinard 

Compositional and Thermal Properties of Thylakoid Po- 
lar Lipids of Nerium oleander L. in Relation to 
Chilling Sensitivity—Glenda R. Orr* and John K. 
Raison 

Characterization of Growth, Water Relations, and Pro- 
line Accumulation in Sodium Sulfate Tolerant Callus 
of Brassica napus L. cv Westar (Canola)—Stephen 
F. Chandler and Trevor A. Thorpe* 

Effect of a Freeze-Thaw Cycle on Properties of Micro- 
somal Membranes from Wheat—Amihud Boro- 
chov, Mark A. Walker, Edward J. Kendall, K. Peter 
Pauls, and Bryan D. McKersie* 

Effect of High Temperature on Calcium Uptake by Sus- 
pension-Cultured Pear Fruit Cells—Joshua D. Klein 
and Ian B. Ferguson* 

Sodium, Potassium, Chloride, and Betaine Concentra- 
tions in Isolated Vacuoles from Salt-Grown Atriplex 
gmelini Leaves—Toru Matoh*, Junko Watanabe, 
and Eiichi Takahashi 

Effects of the Timing of Flashes of Light during the 
Course of Cellular Rotation on Phototactic Orien- 
tation of Individual Cells of Cryptomonas—Hisako 
Kaneda and Masaki Furuya* 

Photoinhibition and Zeaxanthin Formation in Intact 
Leaves. A Possible Role of the Xanthophyll Cycle 


é 
XX 
3 
12 
19 
73 
88 
4 106 
131 
153 
; 173 
4 178 
4 218 


Plant Physiol. Vol. 84, 1987 


in the Dissipation of Excess Light Energy—Barbara 
Demmig*, Klaus Winter, Almuth Kriiger, and 
Franz-Christian Czygan 

Plant Morphological and Biochemical Responses to Field 
Water Deficits. II. Responses of Leaf Glycerolipid 
Composition in Cotton—Richard F. Wilson, John J. 
Burke, and Jerry E. Quisenberry 

Tissue Specificity of Tobacco Peroxidase Isozymes and 
Their Induction by Wounding and Tobacco Mosaic 
Virus Infection—L. Mark Lagrimini* and Steven 
Rothstein 

Effect of Night Temperature on the Activity of Sucrose 
Phosphate Synthase, Acid Invertase, and Sucrose 
Synthase in Source and Sink Tissues of Rosa hy- 
brida cv Golden Times—Eli Khayat* and Naftaly 
Zieslin 

Comparisons of Photosynthetic Responses of Xanthium 
strumarium and Helianthus annuus to Chronic and 
Acute Water Stress in Sun and Shade—Gui-Ying 
Ben, C. Barry Osmond, and Thomas D. Sharkey* 

A Requirement for Sucrose in Xylem Sap Flow from 
Dormant Maple Trees—Robert W. Johnson*, Mel- 
vin T. Tyree, and Michael A. Dixon 

Water Transfer in an Alfalfa/Maize Association. Sur- 
vival of Maize during Drought—Steven J. Corak, 
Dale G. Blevins*, and Stephen G. Pallardy 

The Effect of Temperature on the Occurrence of O, and 
CO, Insensitive Photosynthesis in Field Grown 
Plants—Rowan F. Sage* and Thomas D. Sharkey 

Chilling Sensitivity of Cucumber Cotyledon Protoplasts 
and Seedlings—M. Keith Pomeroy* and J. Brian 
Mudd 

Evaluation of Polyamine and Proline Levels during Low 
Temperature Acclimation of Citrus—Mosbah M. 
Kushad* and George Yelenosky 

The Effect of Abscisic Acid and Other Inhibitors on 
Photosynthetic Capacity and the Biochemistry of 
CO, Assimilation—Jeffrey R. Seemann* and 
Thomas D. Sharkey 

Image Analysis of Chlorophyll Fluorescence Transients 
for Diagnosing the Photosynthetic System of At- 
tached Leaves—Kenji Omasa*, Ken-ichiro Shima- 
zaki, Ichiro Aiga, Walter Larcher, and Morio Onoe 

Determination of Betaines by Fast Atom Bombardment 
Mass Spectrometry. Identification of Glycine Be- 
taine Deficient Genotypes of Zea mays—David 
Rhodes*, Patrick J. Rich, Ann C. Myers, Carol C. 
Reuter, and Gene C. Jamieson 

Environmental Effects on Photosynthesis, Nitrogen-Use 
Efficiency, and Metabolite Pools in Leaves of Sun 
and Shade Plants—Jeffrey R. Seemann*, Thomas 
D. Sharkey, JinLang Wang, and C. Barry Osmond 

Gas Exchange Characteristics of the Sorghum-Striga 
Host-Parasite Association— Malcolm C. Press*, Ja- 
net M. Tuohy, and George R. Stewart 

Induction of Freezing Tolerance in Spinach during Cold 
Acclimation—Charles L. Guy*, Rita L. Hummel, 
and Dale Haskell 

Induction of Freezing Tolerance in Spinach Is Associated 
with the Synthesis of Cold Acclimation Induced 
Proteins—Charles L. Guy* and Dale Haskell 

Temperature-Induced Protein Conformational Changes 
in Barley Root Plasma Membrane-Enriched Micro- 
somes. I. Effect of Temperature on Membrane Pro- 
tein and Lipid Mobility—Charles R. Caldwell* and 
Carol E. Whitman 

Temperature-Induced Protein Conformational Changes 
in Barley Root Plasma Membrane-Enriched Micro- 


VOLUME CONTENTS Xxi 


somes. II. Intrinsic Protein Fluorescence—Charles 
R. Caldwell 

954 The Nitrogen Use Efficiency of C; and C, Plants. I. Leaf 
Nitrogen, Growth, and Biomass Partitioning in 
Chenopodium album (L.) and Amaranthus retro- 
flexus (L.)—Rowan F. Sage* and Robert W. Pearcy 

959 The Nitrogen Use Efficiency of C; and C, Plants. II. 
Leaf Nitrogen Effects on the Gas Exchange Char- 
acteristics of Chenopodium album (L.) and Amar- 
anthus retroflexus (L.)—Rowan F. Sage* and Rob- 
ert W. Pearcy 

989 Drought-Induced Changes in Protein Patterns of Bras- 
sica napus var. oleifera Roots—Nicole Vartanian*, 
Catherine Damerval, and Dominique de Vienne 

1033 Interaction of Cell Turgor and Hormones on 
Uptake in Isolated Phloem of Celery—Jaleh Daie 

1051 Effect of Paclobutrazol on Water Stress-Induced Abs- 
cisic Acid in Apple Seedling Leaves—Shiow Y. 
Wang*, Tung Sun, Zuo L. Ji, and Miklos Faust 

1063 High-Temperature Sensitivity and Its Accumulation for 
Photosynthetic Electron Transport Reactions of De- 
sert Succulents—Mahadev B. Chetti and Park S. 
Nobel* 

1154 Osmotic Adjustment in Cotton (Gossypium hirsutum L.) 
Leaves and Roots in Response to Water Stress— 
Derrick M. Oosterhuis* and Stan D. Wullschleger 

1166 Dynamic Relation between Expansion and Cellular Tur- 
gor in Growing Grape (Vitis vinifera L.) Leaves— 
Kenneth A. Shackel*, Mark A. Matthews, and Jan- 
ice C. Morrison 

1197 Intracellular Localization of Heat Shock Proteins in 
Maize—Pam Cooper and Tuan-Hua David Ho* 

1204 Acetaldehyde and Ethanol Biosynthesis in Leaves of 
Plants—Thomas W. Kimmerer* and Robert C. 
MacDonald 

1210 Alcohol Dehydrogenase and Pyruvate Decarboxylase Ac- 
tivity in Leaves and Roots of Eastern Cottonwood 
(Populus deltoides Bartr.) and Soybean (Glycine 
max L.)}—Thomas W. Kimmerer 

1214 Leaf Magnesium Alters Photosynthetic Response to Low 
Water Potentials in Sunflower—I. Madhusudana 
Rao, Robert E. Sharp, and John S. Boyer* 

1252 Control of the Photosynthetic Apparatus of Acetabularia 
mediterranea by Blue Light. Analysis by Light- 
Saturation Curves—Heike Wennicke and Rainer 
Schmid* 

1270 Salt Stress Increases the Level of Translatable mRNA 
for Phosphoenolpyruvate Carboxylase in Mesem- 
bryanthemum crystallinum—James A. Ostrem*, 
Steve W. Olson, Jiirgen M. Schmitt, and Hans J. 
Bohnert 

1314 Nitrogen Enhancement of Phosphorous Transport 
Roots of Zea mays L. 1. Effects of Ammonium and 
Nitrate Pretreatment—Frank W. Smith and Wil- 
liam A. Jackson* 

1319 Nitrogen Enhancement of Phosphate Transport in Roots 
of Zea mays L. II. Kinetic and Inhibitor Studies— 
Frank W. Smith and William A. Jackson* 

1331 Protein Synthesis in Bromegrass (Bromus inermis Leyss) 
Cultured Cells during the Induction of Frost Toler- 
ance by Abscisic Acid or Low Temperature—Albert 
J. Robertson*, Lawrence V. Gusta, Martin J. T. 
Reaney, and Masaya Ishikawa 

1378 Early and Late Heat Shock Proteins in Wheats and 
Other Cereal Species—Ada Necchi, Norberto E. 
Pogna*, and Sergio Mapelli 

1408 Solute Accumulation in Tobacco Cells Adapted to 
NaCl—Marla L. Binzel*, Paul M. Hasegawa, David 


~ 
251 
38 
447 
476 
582 
x 
at 
692 
696 
Je 
748 
~ 
781 
814 
868 
872 
918 
= 


10 


47 


148 


214 


225 


Rhodes, Sangita Handa, Avtar K. Handa, and Ray 


A. Bressan 


DEVELOPMENT AND GROWTH REGULATION 

Specific Inhibition of Lignification in Bryonia dioica. 
Effects on Thigmomorphogenesis—Geert De 
Jaegher* and Nicole Boyer 

Endogenous Abscisic Acid and Indole-3-Acetic Acid and 
Somatic Embryogenesis in Cultured Leaf Explants 
of Pennisetum purpureum Schum. Effects in Vivo 
and in Vitro of Glyphosate, Fluridone, and Paclo- 
butrazol—Kanniah Rajasekaran, Mich B. Hein, and 
Indra K. Vasil* 

ABA Levels and Sensitivity in Developing Wheat Em- 
bryos of Sprouting Resistant and Susceptible Culti- 
vars—Mary Walker-Simmons 

Specific Peroxidase Isoenzymes Are Correlated with Or- 
ganogenesis—Lou Ellen Kay* and Dominick V. 
Basile 

Investigations on the Nature of the Auxin-Wave in the 
Cambial Region of Pine Stems. Validation of IAA 
as the Auxin Component by the Avena Coleoptile 
Curvature Assay and by Gas Chromatography-Mass 
Spectrometry-Selected Ion Monitoring—Tomasz J. 
Wodzicki, Hiroshi Abe, Alina B. Wodzicki, Richard 
P. Pharis, and Jerry D. Cohen 

Polyamine Biosynthesis and Effect of Dicyclohexylamine 
during the Cell Cycle of Helianthus tuberosus 
Tuber—Patrizia Torrigiani, Donatella Serafini-Fra- 
cassini, and Nello Bagni* 

Purification of a Trypsin Inhibitor Secreted by Embry- 
ogenic Carrot Cells—Irene Carlberg, Lisbeth Jons- 
son, Annika Bergenstrahle, and Kenneth Séderhall* 

Hydroxylation of N°(A?-Isopentenyl)adenine to Zeatin. 
Relative Activities of Organ Systems from Actinidia 
arguta—John W. Einset* and Aron Silverstone 

Energization and Activation of Inorganic Carbon Uptake 
by Light in Cyanobacteria—Aaron Kaplan*, Drora 
Zenvirth, Yehouda Marcus, Tatsuo Omata, and 
Teruo Ogawa 

Effects of Extracellular Extracts from Leaves on the 
Tuberization of Cuttings of Potato (Solanum tuber- 
osum L.)—Paul C. Struik*, Eloy J. Boon, and Dick 
Vreugdenhil 

Catalase Degradation in Sunflower Cotyledons during 
Peroxisome Transition from Glyoxysomal to Leaf 
Peroxisomal Function—Rainer Eising* and Bernt 
Gerhardt 

The Physiological Basis for Cytokinin Induced Increases 
in Pod: Set in IX93-100 Soybeans—Dale R. Carl- 
son*, Daniel J. Dyer, C. Daniel Cotterman, and 
Richard C. Durley 

Soybean Pod Set Enhancement with Synthetic Cytokinin 
Analogs—Daniel J. Dyer*, Dale R. Carlson, C. Dan- 
iel Cotterman, James A. Sikorski, and Susan L. 
Ditson 

Carbon Dioxide Exchange Rates, Ribulose Bisphosphate 
Carboxylase/Oxygenase and Phosphoenolpyruvate 
Carboxylase Activities, and Kernel Growth Charac- 
teristics of Maize—Steven J. Crafts-Brandner* and 
Charles G. Poneleit 

Effect of Ear Removal on CO, Exchange and Activities 
of Ribulose Bisphosphate Carboxylase/Oxygenase 
and Phosphoenolpyruvate Carboxylase of Maize 
Hybrids and Inbred Lines—Steven J. Crafts-Brand- 
ner* and Charles G. Poneleit 

In Vivo 1-Aminocyclopropane-1-Carboxylate Synthase 


VOLUME CONTENTS 


311 


318 


341 


374 


516 


571 


Plant Physiol. Vol. 84, 1987 


Activity in Internodes of Deepwater Rice. Enhance- 
ment by Submergence and Low Oxygen Levels— 
Ephraim Cohen and Hans Kende* 

Euphorbia escula L. Root and Root Bud Indole-3-Acetic 
Acid Levels at Three Phenologic Stages—Scott J. 
Nissen* and Mike E. Foley 

Comparison of in Situ and in Vitro Regulation of Soy- 
bean Seed Growth and Development—Daniel J. 
Dyer*, C. Daniel Cotterman, and Josephine C. Cot- 
terman 

Transport and Compartmentation of 1-Aminocyclopro- 
pane-1-Carboxylic Acid and Its Structural Analog, 
a-Aminoisobutyric Acid, in Tomato Pericarp 
Slices—Robert A. Saftner* and James E. Baker 

Photonastic Control of Leaflet Orientation in Melilotus 
indicus (Fabaceae)—Amnon Schwartz*, Sarah Gil- 
boa, and Dov Koller 

Accumulation and Conversion of Sugars by Developing 
Wheat Grains. VII. Effect of Changes in Sieve Tube 
and Endosperm Cavity Sap Concentrations on the 
Grain Filling Rate—Donald B. Fisher* and Roger 
M. Gifford 

Polyamine Uptake in Carrot Cell Cultures—Rossella 
Pistocchi, Nello Bagni*, and José A. Creus 

Effects of Chilling and ABA on [*H]Gibberellin A, Me- 
tabolism in Somatic Embryos of Grape (Vitis vini- 
fera L. x V. rupestris Scheele)—David Pearce*, 
Richard P. Pharis, K. Rajasekaran, and Michael G. 
Mullins 

A Kinetic Analysis of Phytochrome Controlled Mesoco- 
tyl Growth in Zea mays Seedlings—A Yahalom, B. 
L. Epel*, Z. Glinka, I. R. MacDonald, and D. C. 
Gordon 

An Evaluation of 2,5-Norbornadiene as a Reversible 
Inhibitor of Ethylene Action in Deepwater Rice— 
Anthony B. Bleecker*, Stefan Rose-John, and Hans 
Kende 

Rapid Effects of IAA on Cell Surface Proteins from 
Intact Carrot Suspension Culture Cells—Roger A. 
O’Neill* and Tom K. Scott 

Measurement of Indole-3-Acetic Acid in Peach Fruits 
(Prunus persica L. Batsch cv Redhaven) during De- 
velopment—Anita Nina Miller*, Christopher S. 
Walsh, and Jerry D. Cohen 

Identification of Gibberellins in Norway Spruce (Picea 
abies [L.] Karst.) by Combined Gas Chromatogra- 
phy-Mass Spectrometry—Per Christer Odén*, 
Ludger Schwenen, and Jan E. Graebe 

Wall Relaxation and the Driving Forces for Cell Expan- 
sive Growth—Daniel J. Cosgrove 

New Light on the Cholodny-Went Theory—lIan R. Mac- 
donald* and James W. Hart 

An Avidin-Biotin Solid Phase ELISA for Femtomole 
Isopentenyladenine and  Isopentenyladenosine 
Measurements in HPLC Purified Plant Extracts— 
Bruno Sotta*, Gilles Pilate, Florence Pelese, Issam 
Sabbagh, Malgorzata Bonnet, and Regis Maldiney 

Metabolism of '*C-Zeatin in Phaseolus Embryos. Occur- 
rence of O-Xylosyldihydrozeatin and Its Ribonucleo- 
side—David W. S. Mok* and Machteld C. Mok 

Photosynthesis of Euglena gracilis under Cobalamin- 
Sufficient and -Limited Growing Conditions—Y uji 
Isegawa*, Yoshihisa Nakano, and Shozaburo Ki- 
taoka 

Expression of Circaseptan and Circannual Rhythmicity 
in the Imbibition of Dry Stored Bean Seeds—Eric 
Spruyt*, Jean-Pierre Verbelen, and Jan A. De Greef 

Seed Dormancy in Red Rice. VI. Monocarboxylic Acids: 


xxii 
298 
= 
61 
99 | | 
135 
381 
390 
197 
395 
208 
| 210 443 
491 
: 
561 
233 
568 
240 
255 596 
609 
261 
707 
282 | 716 


Plant Physiol. Vol. 84, 1987 


A New Class of pH-Dependent Germination Stim- 
ulants—Marc Alan Cohn*, Lisa A. Chiles, John A. 
Hughes, and Karen J. Boullion 

803 Equivalence between Pfr and Cyclic AMP in the Induc- 
tion of D-Usnic Acid Dehydrogenase in the Lichen 
Evernia prunastri—A. Avalos and C. Vicente* 

841 An Electric Current Associated with Gravity Sensing in 
Maize Roots—Thomas Bjorkman* and A. Carl Leo- 

pold 

847 Effect of Inhibitors of Auxin Transport and of Calmod- 

: ulin on a Gravisensing-Dependent Current in Maize 
Roots—Thomas Bjérkman* and A. Carl Leopold 

851 An Enzyme-Linked Immunosorbent Assay (ELISA) for 
in Vitro Pollen Growth Based on Binding of a Mon- 
oclonal Antibody to the Pollen Tube Surface—Philip 
J. Harris, Katy Freed, Marilyn A. Anderson, Jodie 
A. Weinhandl, and Adrienne E. Clarke* 

887 Water Content and the Conversion of Phytochrome Reg- 
ulation of Lettuce Dormancy—Christina W. Ver- 
tucci*, Frank A. Vertucci, and A. Carl Leopold 

911 Changes in Photosynthetic Capacity and Photosynthetic 
Protein Pattern during Tomato Fruit Ripening— 
Birgit Piechulla, Richard E. Glick, Hubert Bahl, 
Anastasios Melis, and Wilhelm Gruissem* 

969 Boron Stem Infusions Stimulate Soybean Yield by In- 
creasing Pods on Lateral Branches— Mary K. Schon 
and Dale G. Blevins* 

982 Comparison of a Commercial ELISA Assay for Indole- 
3-Acetic Acid at Several Stages of Purification and 
Analysis by Gas Chromatography-Selected Ion 
Monitoring-Mass Spectrometry Using a ™C,-La- 
beled Internal Standard—Jerry D. Cohen*, Michael 
G. Bausher, Krystyna Bialek, George Buta, Gregory 
F. W. Gocal, Loeke M. Janzen, Richard P. Pharis, 
Arden N. Reed, and Janet P. Slovin 

1001 Isolation and Characterization of ABA-insensitive Cell 
Lines of Carrot—Chumpol Borkird and Z. Renee 
Sung* 

1018 Regulation of Plant Morphology by Growth Retardants. 
Effects on Phytohormone Levels in Soybean Seed- 
lings Determined by Immunoassay—Klaus Gross- 
mann, Jacek Kwiatkowski, Heinrich Shiebecker, 
and Johannes Jung* 

1022 Characteristics of a Phosphatidylinositol Exchange Ac- 
tivity of Soybean Microsomes—Anna Stina Sande- 
lius and D. James Morré* 

1038 Oxidative Processes in Soybean and Pea Seeds. Effect 
of Light, Temperature, and Water Content—Chris- 
tina W. Vertucci and A. Carl Leopold* 

1059 Rapid Phytochrome Regulation of Wheat Seedling Ex- 
tension. Light Pretreatment Extends Coupling Time, 
Increases Response Lag, and Decreases Light Sen- 
sitivity—Harry Smith* and G. Michael Jackson 

1068 Physiological Studies of a Synthetic Gibberellin-Like 
Bioregulator. II. Effect of Site of Application on 
Biological Activity—Jeffrey C. Suttle* and Julie F. 
Hultstrand 

1107 Isolation and Characterization of Esters of Indole-3- 
Acetic Acid from the Liquid Endosperm of the Horse 
Chestnut (Aesculus species)—Wojciech Domagal- 
ski, Aga Schulze, and Robert S. Bandurski* 

1121 Gibberellin-Mediated Synergism of Xylogenesis in Let- 
tuce Pith Cultures—David Pearce*, A. Raymond 
Miller, Lorin W. Roberts, and Richard P. Pharis 

1126 Gibberellins in Relation to Growth and Flowering in 
Pharbitis nil Chois—Roderick W. King, Richard P. 
Pharis*, and Lewis N. Mander 

1132 Gibberellins, Endogenous and Applied, in Relation to 


VOLUME CONTENTS | 


Flower Induction in the Long-Day Plant Lolium 
temulentum—Richard P. Pharis*, Lloyd T. Evans, 
Rod W. King, and Lewis N. Mander 

1139 Interaction of Indoleacetic Acid with Its Inositol and 
Glucoside Conjugates in Avena Coleoptile Curva- 
ture—Tomasz J. Wodzicki, Richard P. Pharis*, and 
Alina B. Wodzicki 

1244 Influence of Leaf Age on Photosynthesis, Enzyme Activ- 
ity, and Metabolite Levels in Wheat—Shigetoshi 
Suzuki, Hitoshi Nakamoto, Maurice S. B. Ku, and 
Gerald E. Edwards* 

1265 Maize Root Growth and Localized Indol-3yl-Acetic Acid 
Treatment. A New Methodological Approach—Phi- 
lippe Meuwly and Paul-Emile Pilet* 

1309 Gabaculine Inhibition of Chlorophyll Biosynthesis and 
Nodulation in Phaseolus lunatus L.—Thomas B. 
May, James A. Guikema*, Ralph L. Henry, Marie 
K. Schuler, and Peter P. Wong 

1337 Correlation between Calmodulin Activity and Gravitropic 
Sensitivity in Primary Roots of Maize—Charles L. 
Stinemetz, Konrad M. Kuzmanoff, Michael L. Ev- 
ans*, and Harry W. Jarrett 

1361 Differential Effect of Auxin on in Vivo Extensibility of 
Cortical Cylinder and Epidermis in Pea Inter- 
nodes— Ulrich Kutschera* and Winslow R. Briggs 

1427 Activity of Glyceraldehyde-3-Phosphate Dehydrogen- 

ase-NADP in Developing Leaves of Light-Grown 

Dianthus chinensis L.—Judith G. Croxdale* and 

Thalia Pappas 


CELLULAR AND STRUCTURAL BIOLOGY 


‘1. The Exensins—Mary L. Tierney* and Joseph E. Varner 

188 Two Immunological Approaches to the Detection of Ri- 

bulose-1,5-Bisphosphate Carboxylase in Guard Cell 
Chloroplasts—Kevin C. Vaughn 

820 A Second Extensin-Like Hydroxyproline-Rich Glycopro- 
tein from Carrot Cell Walls—Joel P. Stafstrom* and 
L. Andrew Staehelin 

965 Protein Trafficking in Plant Cells—Guy della-Cioppa*, 
Ganesh M. Kishore, Roger N. Beachy, and Robert 
T. Fraley 

1028 Immunocytochemical Localization of Phosphoribulose 

: Kinase in the Cyanelles of Cyanophora paradoxa 
and Glaucocystis nostochinearum—Elisabeth Man- 
geney, Anna M. Hawthornthwaite, Geoffrey A. 
Codd, and Sarah P. Gibbs* 

1301 Substrate Specificities of N-Acetylglucosaminyl]-, Fuco- 
syl-, and Xylosyltransferases that Modify Glycopro- 
teins in the Golgi Apparatus of Bean Cotyledons— 
Kenneth D. Johnson* and Maarten J. Chrispeels 


MICROBE PLANT INTERACTIONS 


164 Steady and Nonsteady State Gas Exchange Character- 
istics of Soybean Nodules in Relation to the Oxygen 
Diffusion Barrier—Stephen Hunt*, Bryan J. King, 
David T. Canvin, and David B. Layzell 

266 Nitrate Induced Regulation of Nodule Formation in Soy- 
bean—Nasir S. A. Malik*, Harry E. Calvert, and 
Wolfgang D. Bauer 

404 Involvement of 3-Hydroxy-3-Methylglutaryl Coenzyme 
A Reductase in the Regulation of Sesquiterpenoid 
Phytoalexin Synthesis in Potato—Bruce A. 
Stermer* and Richard M. Bostock 

421 The Isolation and Partial Characterization of the Lipo- 

polysaccharides from Several Rhizobium trifolii 

Mutants Affected in Root Hair Infection—Russell 

W. Carlson*, Robert Shatters, Jauh-Lin Duh, Elroy 


= a 
prin 
> 
: 
* 
at 
: 
: 


VOLUME CONTENTS 


Turnbull, Brian Hanley, Barry G. Rolfe, and Mi- 
chael A. Djordjevic 

The Effect of Extracellular Components from Colletotri- 
chum lindemuthianum on Membrane Transport in 
Vesicles Isolated from Bean Hypocotyl—Kim R. 
Rogers and Anne J. Anderson* 

Nodule Activity and Allocation of Photosynthate of Soy- 

bean during Recovery from Water Stress—Robert 
J. Fellows, Robert P. Patterson*, C. David Raper, 
Jr., and Dorothy Harris 

Alfalfa Root Nodule Carbon Dioxide Fixation. III. Im- 
munological Studies of Nodule Phosphoenolpyru- 
vate Carboxylase—Susan S. Miller, Kristin L. M. 
Boylan, and Carroll P. Vance* 

A Role for Ca”* in the Elicitation of Rishitin and Lubimin 
Accumulation in Potato Tuber Tissue—Michael N. 
Zook, Jeffrey S. Rush, and Joseph A. Kuc* 

Dissipation of the Membrane Potential in Susceptible 
Corn Mitochondria by the Toxin of Helminthospor- 
ium maydis, Race T, and Toxin Analogs—Marcia J. 
Holden and Heven Sze* 

Purification and Characterization of Ethylene Inducing 
Proteins from Cellulysin— Y oram Fuchs and James 
D. Anderson* 

Effect of Tagetitoxin on the Levels of Ribulose 1,5- 
Bisphosphate Carboxylase, Ribosomes, and RNA in 
Plastids of Wheat Leaves—Jean H. Lukens*, Den- 
nis E. Mathews, and R. D. Durbin 

Investigation of the Role of Phosphorus in Symbiotic 
Dinitrogen Fixation—Daniel Wesley Israel 

Inhibition of Salicylhydroxamic Acid, BW755C, Eicos- 
atetraynoic Acid, and Disulfiram of Hypersensitive 
Resistance Elicited by Arachidonic Acid or Poly-L- 
Lysine in Potato Tuber—Carol L. Presig* and Jo- 
seph A. Kuc 

Regulation of Soybean Nitrogen Fixation in Response to 
Rhizosphere Oxygen. I. Role of Nodule Respira- 
tion—P. Randall Weisz and Thomas R. Sinclair* 

Regulation of Soybean Nitrogen Fixation in Response to 
Rhizosphere Oyxgen. II. Quantification of Nodule 
Gas Permeability—P. Randall Weisz and Thomas 
R. Sinclair* 

Pathotoxin Effects in Sorghum Are Also Produced by 
Mercuric Chloride Treatment—Elbert A. Traylor, 
Scott H. Shore, Richard F. Ransom, and Larry D. 
Dunkle* 

1143 Purification, cDNA Cloning, and Developmental Expres- 
sion of the Nodule-Specific Uricase from Phaseolus 
vulgaris L.—Federico Sanchez*, Francisco Campos, 
Jaime Padilla, Jean-Marc Bonneville, Consuelo En- 
riquez, and Daniel Caput 

1193 Flavone Limitations to Root Nodulation and Symbiotic 
Nitrogen Fixation in Alfalfa—Y oram Kapulnik, Ce- 
cillia M. Joseph, and Donald A. Phillips* 

1257 Iron Specifically Protects Corn Protoplasts from T-Toxin 
of Cochliobolus  heterostrophus—W. Donald 
MacRae and O. C. Yoder* 

1276 Inhibition of Elicitor-Induced Phytoalexin Formation in 
Cotton and Soybean Cells by Citrate—Izydor Ap- 
ostol, Philip S. Low, Peter Heinstein*, Robert D. 
Stipanovic, and David W. Altman 

1286 Induction of Defense Responses in Cultured Parsley Cells 
by Plant Cell Wall Fragments—Keith R. Davis* 
and Klaus Hahlbrock 

1291 Responses of Rj, and rj, Soybean Isolines to Inoculation 
with Bradyrhizobium japonicum—Steven G. 
Pueppke* and John H. Payne 

1391 Regulation of Nodulation in the Soybean-Rhizobium 


Plant Physiol. Vol. 84, 1987 


Symbiosis. Strain and Cultivar Variability—David 
S. Heron* and Steven G. Pueppke 


MEMBRANES AND BIOENERGETICS 


Proton Gradients in Intact Cyanobacteria—Shimshon 
Belkin, Rolf J. Mehlhorn*, and Lester Packer 

Na*-Stimulation of Photosynthesis in the Cyanobacter- 
ium Synechococcus UTEX 625 Grown on High Lev- 
els of Inorganic Carbon—Anthony G. Miller* and 
David T. Canvin 

Evidence for Na*-Independent HCO;- Uptake by the 
Cyanobacterium Synechococcus leopoliensis— 
George S. Espie* and David T. Canvin 

Degradation of the 32 kD Herbicide Binding Protein in 
Far Red Light—Victor Gaba, Jonathan B. Marder, 
Bruce M. Greenberg, Autar K. Mattoo, and Marvin 
Edelman* 

The Effects of Reduced Amounts of Lipid Unsaturation 
on Chloroplast Ultrastructure and Photosynthesis in 
a Mutant of Arabidopsis—Peter McCourt, Ljerka 
Kunst, John Browse, and Chris R. Somerville* 

A Tight-Seal Whole Cell Study of the Voltage-Depend- 
ent Gating Mechanism of K*-Channels of Proto- 
plasmic Droplets of Chara corallina—Fabrice 
Homblé 

Variable Effects of Nitrate on ATP-Dependent Proton 
Transport by Barley Root Membranes—Frances M. 
DuPont 

Studies on 17,24 kD Depleted Photosystem II Mem- 
branes. I. Evidences for High and Low Affinity 
Calcium Sites in 17,24 kD Depleted PSII Mem- 
branes from Wheat versus Spinach—Kirk V. Cam- 
marata and George M. Cheniae* 

The Effect of Vanadate on Proton-Sucrose Cotransport 
in Ricinus Cotyledons—Dick Vreugdenhil* and 
Roger M. Spanswick 

Proton Transplant in Plasma Membrane and Tonoplast 
Vesicles from Red Beet (Beta vulgaris L.) Storage 
Tissue. A Comparative Study of Ion Effects on ApH 
and AWY—John L. Giannini and Donald P. Briskin* 

Isolation and Characterization of a Carotenoid-Associ- 
ated Thylakoid Protein from the Cyanobacterium 
Anacystis nidulans R2R—Kazumori Masamoto, Har- 
old C. Riethman, and Louis A. Sherman* 

Purine Nucleoside Transport in Petunia Pollen Is an 
Active, Carrier-Mediated System Not Sensitive to 
Nitrobenzylthioinosine and Not Renewed during 
Pollen Tube Growth—Rajender K. Kamboj and 
John F. Jackson* 

A Mutant of Synechococcus PCC7942 Incapable of 
Adapting to Low CO, Concentration—Teruo 
Ogawa*, Takashi Kaneda, and Tatsuo Omata 

Kinetics of L-Valine Uptake in Suspension-Cultured 
Cells and Protoplast-Derived Cells of Tobacco. 
Comparison of Wild-Type and the Val'-2 Mutant— 
Marinus Pilon and Adrianus C. Borstlap* 

Use of a Light-Induced Respiratory Transient to Meas- 
ure the Optical Cross Section of Photosystem I in 
Chlorella—Nancy L. Greenbaum, Arthur C. Ley, 
and David C. Mauzerall* 

Osmotic Dependence of the Transmembrane Potential 
Difference of Broadbean Mesocarp Cells—Ze- 
Sheng Li and Serge Delrot* 

Transport Properties of the Tomato Fruit Tonoplast. I. 
Identification and Characterization of an Anion-Sen- 
sitive H*-ATPase—Nancy Oleski, Peiman Mah- 
davi, Galen Peiser, and Alan B. Bennett* 

Transport Properties of the Tomato Fruit Tonoplast. II. 


Xxiv 
25 
118 
125 
348 
353 
433 
526 
587 
4 605 
613 
633 
688 
711 
737 
879 
895 
993 
997 
| 


Plant Physiol. Vol. 84, 1987 


Citrate Transport—Nancy Oleski, Peiman Mah- 
davi, and Alan B. Bennett* 

1088 Influence of Internal Sugar Levels on Apoplasmic Re- 
trieval of Exogenous Sucrose in Source Leaf Tis- 
sue—Clyde Wilson and William J. Lucas* 

1114 Influence of Chloroplast Development on the Activation 
of the Diphenyl Ether Herbicide Acifluorfen- 
Methyl—Blaik P. Halling* and George R. Peters 

1177 Fluxes of H* and K* in Corn Roots. Characterization 
and Stoichiometries Using Ion-Selective Microelec- 
trodes—Ian A. Newman, Leon V. Kochian, Michael 
A. Grusak, and William J. Lucas* _ 

1220 Water Transport in Maize Roots. Measurement of Hy- 
draulic Conductivity, Solute Permeability, and of 
Reflection Coefficients of Excised Roots Using the 
Root Pressure Probe—Ernst Steudle*, Ram Oren, 
and Ernst-Detlef Schulze 

1325 Photosystem Stoichiometry and Excitation Distribution 
in Chloroplasts from Surface and Minus 20 Meter 
Blades of Macrocystis pyrifera, the Giant Kelp— 
Barbara M. Smith and Anastasios Melis* 


VOLUME CONTENTS 


XXV 


1367 Effect of H* Excretion on the Surface pH of Corn Root 
Cells Evaluated by Using Weak Acid Influx as a pH 
Probe—Hervé Sentenac* and Claude Grignon 

1373 Photosystem I-Mediated Regulation of Water Splitting 
in the Red Alga, Porphyra sanjuanensis—Peter R. 
Sibbald and William Vidaver* 

1385 Potentiometric Cyanine Dyes Are Sensitive Probes for 
Mitochondria in Intact Plant Cells. Kinetin En- 
hances Mitochondrial Fluorescence—Zhanjiang 
Liu, W. R. Bushnell*, and Robert Brambl 

1416 Potassium Influx into Maize Root Systems. Influence of 
Root Potassium Concentration and Ambient Am- 
monium—Fabiano R. Vale, William A. Jackson*, 
and Richard J. Volk 

1431 Localization in Sucrose Gradients of the Pyrophosphate- 

Dependent Proton Transport of Maize Root Mem- 
branes—Alain Chanson and Paul-Emile Pilet* 

1437 Study of Energy Storage Processes in Bundle Sheath 
Cells of Zea mays—Radovan Popovic*, Marc 
Beauregard, and Roger M. Leblanc 


AG. 
: 


